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B CO2/CH4/H2O measurement at Zotino Tall Tower 
Observatory (ZOTTO) 
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B2 Experimental setup 
B2.1 Air flow diagram 
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B2.2 The CO2/CH4/H2O analyzer 
0A> +	 $	 :G= $+F>:LNK>F>GM BL I>K?HKF>= ;R :G !GOBKH/>GL> B
:G:ERS>K,B<:KKH%G<	1/	" /
;:L>=HGMA><:OBMRKBG@
=HPGLI><MKHL<HIR
M><AGBJN> . / 7KHLLHG	 8 0A> =><:R MBF> H? E:L>K EB@AM BGLB=> : <:OBMR	
PAB<ABL>JNBII>=PBMAAB@AERK>?E><MBO>FBKKHKL	BLF>:LNK>=?HKL>O>K:EP:O>E>G@MAL
:KHNG=bF ?HK+:G=$+ =:M:HNMINM:?M>KTL:G=bF ?HK$
=:M:HNMINM:?M>KTL0A>OHENF>FBQBG@K:MBHLH?MA>F:BGBLHMHIHEH@N>L+	
$	:G=$+:K>H;M:BG>=;RF:MA>F:MB<:E:G:ERLBLH?MA>LI><MK:EEBG>LA:I>
GHNME>MIKHIHKMBHG:EO:EO><HGMKHELMA>IK>LLNK>:G=MA>M>FI>K:MNK>H?MA><:OBMR
MH<HGLM:GM<HG=BMBHGLH?F;:K a0HKK:G=a\0A>
F:LL ?EHP H? L:FIE> :BK MAKHN@A MA> <:OBMR BL EBG>:KER <HKK>E:M>= PBMA MA> BGE>M
IK>LLNK>TL<<F:MF;:K
(:;HK:MHKR :G:ERS>K M>LMLPBMA ANFB=B?B>= M:GD :BK :M $+ E>O>E LAHP :
MRIB<:ELM:G=:K==>OB:MBHGH?MA>K:P=:M:$S;>EHPIIF?HK+	II;
?HK $	 :G=  IIF ?HK $+ 0H :LL>LL MA> EHG@
M>KF LM:;BEBMR H? MA>
:G:ERS>K	 A <HGMBGNHNL F>:LNK>F>GM H? :BK ?KHF : AB@A
IK>LLNK> M:GD P:L
:G:ERS>=;R MA>EE:GO:KB:G<>M><AGBJN>7EE:G	8	NLBG@eE:F:MAE:2:Kf
LH?MP:K>0A><HGMBGNHNL=><K>:L>H? MA>EE:GO:KB:G<>LN@@>LML MA:M MA><AHL>G
<:EB;K:MBHGBGM>KO:EH?AHNKLBLLN??B<B>GM
.:P=:M: ?KHF K>I>:M>=F>:LNK>F>GML H? <:EB;K:MBHG @:L M:GDL K>O>:E : EHG@

M>KF=KB?MH? MA>:G:ERS>KH? E>LL MA:GIIF:G=II;I>KR>:K ?HK+:G=
$	K>LI><MBO>ERLBFBE:KMHKHLLHG78
0A>. / :G:ERS>K K>LIHGL> BL EBG>:K MH MA> @:L <HG<>GMK:MBHG 0A> LM:G=:K=
=>OB:MBHGLH?MA>K>LB=N:EL?KHFMA>F>:LNK>F>GM=:M:MHMA>EBG>:K?BM:K>IIF
:G=II;?HK:<HG<>GMK:MBHGK:G@>H?dIIF+	:G=dII;
$
0A><A:K:<M>KBLMB<H?MA>. /M><AGHEH@R=H>LGHM>:LBER:EEHP<:EB;K:MBHGLPBMA
:BKH?GHG
G:MNK:E<HFIHLBMBHG!QI>KBF>GMLPBMALRGMA>MB<:BK K>O>:E>= K>LB=N:EL BG
MA> + <:EB;K:MBHG NI MH IIF K>E:M>= MH IK>LLNK> ;KH:=>GBG@ >??><ML =N> MH
O:KRBG@*	+:G=K<HGM>GMBGMA><:EB;K:MBHG@:L>L:G=MA>BLHMHIB<<HFIHLBMBHGH?
+70HACBF:>M:E	A>G>M:E	80H:OHB=IKH;E>FL	:EE<:EB;K:MBHGM:GDL
P>K>?BEE>=PBMA:BKH?:F;B>GMBLHMHIB<<HFIHLBMBHG!O>GMAHN@AMA>. /:G:ERS>K
LMBEE=>M><MLHGERMA>F:BGBLHMHIHEH@N>LLN<A:L+	MA>K>BLGH?NKMA>KBLHMHI>
<HKK><MBHGG>>=>=MH:ELH<HGLB=>KMA>HMA>K<HFIHG>GMLLN<A:L+	++
BG MA> ?BG:E O:EN> MA> >KKHK MA:M :II>:KL =NKBG@ MA> <:EB;K:MBHG >F>K@>L PBMA MA>
HIIHLBM> LB@G =NKBG@ MA> F>:LNK>F>GM :G= MANL <:G<>EL HNM )>:LNK>F>GM
BG:<<NK:<B>L=N>MHO:KB:MBHGLBGMA>BLHMHIB<<HFIHLBMBHGH?:F;B>GM:BK2, 
(!!(B:6HJG:B:CI6I3DI>CD-6AA-DL:G(7H:GK6IDGN3(--(


j	 +2,   
j :K> MHH EHP MH BG?EN>G<> MA> F>:LNK>F>GM 
IIF:MIIFE>O>E7EEBLHG>M:E	A>G>M:E	8
0A>$+F>:LNK>F>GMP:L<:EB;K:M>=NLBG@:=>PIHBGMFBKKHK >PF>M	)B<A>EE
BGLMKNF>GML(M=	1' BG MA> MH$+K:G@> ?HK:GHMA>K. /:G:ERS>KH?
MA> L:F> MRI> FH=>E #
F	 " /
 0ANL MA> :<MN:E O:EN>L :K>
<:E<NE:M>=?KHFMA>K>IHKM>=O:EN>L ;RMA>?HEEHPBG@?HKFNE:NGBMLBG
OH 2
CRDSOH 2
 2222 0.0197+0.7719+0.0292= CRDSCRDS OHOHOH   (1)
0A> GHGEBG>:K <HFIHG>GM BL =N> MH MA> L>E? IK>LLNK>
;KH:=>GBG@ >??><M H? P:M>K
O:IHK*HM>MA:M$+F>:LNK>F>GML?KHF:EE. /:G:ERS>KLA:O>;>>G<:EB;K:M>=
MH MA> L:F> L<:E> :?M>K IKH=N<MBHG	 LH MABL ?HKFNE: :ELH :IIEB>L MH MA> 6+00+
BGLMKNF>GM
B2.3 Calibration system 
0H@N:K:GM>>MA>K>JNBK>=LM:;BEBMRH?MA>F>:LNK>F>GM	:G:NMHF:M>=<:EB;K:MBHG
L>JN>G<> BL BGBMB:EBS>= >O>KR AHNKL 0A> GHMBHG:E EB?> MBF> H? MA> ;:K AB@A
IK>LLNK> M:GDL>Q<>>=LR>:KL	;NM>O>KRR>:KL: LN<<>LLBO> K><:EB;K:MBHGH?
MA> M:GDL BL :=OBL:;E> MH >Q<EN=> =KB?ML BG MA> FBQBG@ K:MBHL :G= MH :=:IM MH MA>
<HG<>GMK:MBHG K:G@> H? MA> <A:G@BG@ :F;B>GM :BK <HG=BMBHGL eN<NF;>Kf
BGM>K<HFI:KBLHG >QI>KBF>GML ;>MP>>G =B??>K>GM LM:MBHGL :G= E:;HK:MHKB>L :K>
BGM>G=>= MH >GLNK> MA> EBGD MH MA> L<:E> H? MA>3HKE=)>M>HKHEH@B<:E +K@:GBS:MBHG
3)+ =NKBG@ MABL MBF> <N<NF;>KLN>::<ND 3)+ K><HFF>G=L :G BGM>K

E:;HK:MHKR <HFI:K:;BEBMR H?  IIF ?HK+	  II; ?HK$ 7 0+:EDGI'D
	
8
0A> EHG@NL:@> MBF><A:EE>G@>L MA> EHG@
M>KFLM:;BEBMRH? MA><:EB;K:MBHG@:L>L
0A>K>?HK> AB@A IK>LLNK> :ENFBGNF M:GDL :K> IK>?>KK>= MH LM>>E HG>L 7'BMSBL >M :E	
8$HP>O>K	 MA><:EB;K:MBHG@:L<HFIHLBMBHG<:G;><A:G@>= MAKHN@A=B??NLBO>
:G= LNK?:<> IKH<>LL>L 7(:G@>G?>E=L >M :E	 8 $B@A IK>LLNK> M:GD K>@NE:MHKL
<HKKNIM MA>@:L<HG<>GMK:MBHG=N> MH MA> EHG@ E:LMBG@LMHK:@>	 MHH 7 :HLM:>M:E	
8(B?>MBF>LH?:ME>:LMR>:KL<:G;>@N:K:GM>>=;R<:K>?NE@:LA:G=EBG@EBD>
<:EB;K:MBHGLHGER:?M>K ?BEEBG@MA>M:GDL	NL:@>>Q<ENLBO>ER:;HO>;:K:G=IK>
NL>
K>@NE:MHK?ENLABG@IKH<>=NK>L7'BMSBL>M:E	 :N;>&K>M:E	'>>EBG@>M:E	
8
0H?NKMA>KK>=N<>>??><ML?KHFMA>IK>LLNK>K>@NE:MHKL	IHER<AEHKHMKB?ENHKH>MARE>G>
,0"! BL IK>?>K>GMB:EER NL>= :L L>:E:GM MH K>=N<> @:L I>KF>:MBHG 7/MNKF >M :E	
8 (:;HK:MHKR >QI>KBF>GML <HG?BKF MA> :=O:GM:@>L H? : ,0"!
>JNBII>=
IK>LLNK> K>@NE:MHK MH LNIIK>LL + <HKKNIMBHG BG MA> PBMA=K:PG :BK :?M>K LMHK:@>
73BG=>KEB<A	8==BMBHG:EER	 MA>LM:;BEBMRH? MA>+<HG<>GMK:MBHG BG M:GDLP:L
H;L>KO>= MH ;> ;>MM>K PA>G MA>R :K> LMHK>= BG AHKBSHGM:E IHLBMBHG 7'>>EBG@ >M :E	
8
(!!(B:6HJG:B:CI6I3DI>CD-6AA-DL:G(7H:GK6IDGN3(--(
 
$>G<>	 MA> 6+00+ <:EB;K:MBHG LRLM>F <HGLBLML H? ?HNK AHKBSHGM:EER LMHK>=
:ENFBGNF M:GDL E	 (NQ?>K	 + ):M:K	 %M:ER >JNBII>= PBMA >H=>NQ ,0"!
<REBG=>KO:EO>L L>KB>L	 	.HM:K>Q >NML<AE:G=#F;$	#>KF:GR	
,0"! L>:E>= IK>LLNK> K>@NE:MHKL .!
.! BG "B@NK> 	 :G=F>M:E L>:E>= AB@A
IK>LLNK>MK:GLFBMM>KL,
,
LMA>:G:ERS>KA:L:EBG>:KK>LIHGL>MHMA>@:LFBQBG@K:MBHL><MBHG	MA>
MAK>>M:GDLH?MA>L>MNI:K>LN??B<B>GM?HKMA><:EB;K:MBHG0A>?HNKMAM:GDBLNL>=:L
M:K@>M @:L ?HK JN:EBMR <HGMKHE :G= ?NKMA>K >QI>KBF>GML 0A> + :G= $
<HG<>GMK:MBHGL BG MA> @:L M:GDL MA:M :K> <NKK>GMER NL>= :M 6+00+ 0:;E>  P>K>
=>M>KFBG>=BGMA>#/(H?MA>),%
#&>G::G=:K>MK:<>:;E>MHL<:E>LH?MA>
3)+F:BGM:BG>=BGMA>!:KMA/RLM>F.>L>:K<A(:;HK:MHKRH?MA>*:MBHG:E+<>:GB<
:G=MFHLIA>KB<=FBGBLMK:MBHG*+!/.(3)+
4L<:E>?HK+76A:H>M
:E	8	*+
L<:E>?HK$7 EN@HD>G<DR>M:E	8
Table 2 (6C9!8DC8:CIG6I>DCHD;86A>7G6I>DC6C9I6G<:I<6H:H 
Tank name ID number CO2 [ppm] CH4 [ppb] 
:EB;K:MBHG0:GD   a a
:EB;K:MBHG0:GD   a a
:EB;K:MBHG0:GD   a a
0:K@>M0:GD   a a
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B2.5 Influence of long inlet tubes 
EMAHN@AMA>:G:ERSBG@LRLM>F@N:K:GM>>LAB@AJN:EBMR=:M:?HKFHBLM:F;B>GM:BK
L:FIE>L	BMA:LMH;>>GLNK>=MA:MMA>:BKL:FIE>K>F:BGLNG:EM>K>=:EHG@MA>KHNM>
?KHF MA> =B??>K>GM MHP>K BGE>ML MH MA> :G:ERS>K 0A> FHLM BFIHKM:GM LHNK<> H?
=BLMNK;:G<>LBL:LLNF>=MH;><:NL>=;RP:M>KO:IHK/N<A<HG<>KGLIKHFIM>=MA>
=>IEHRF>GM H? :BK =KRBG@ LRLM>FL =BK><MER :M MA> BGE>M H? LHF> MHP>KL 72>KF>NE>G	
8
$>K>MA>=BLMNK;:G<>L:K>>O:EN:M>=MA:M:K><:NL>=;RP:M>KO:IHK BGMA>BGE>M
LRLM>F N>MHMA>F;:KIK>LLNK>=KHIBGMA>FBGE>MMN;>	MA>=>PIHBGMBL
LNIIK>LL>=;R MH'I>KF=>PIHBGM<:E<NE:MBHG;:L>=HG$+L:MNK:MBHG
(!!(B:6HJG:B:CI6I3DI>CD-6AA-DL:G(7H:GK6IDGN3(--(

IK>LLNK> ?KHF#H??>JN:MBHG 7)NKIAR>M:E	80ANL	<HG=>GL:MBHGH?P:M>K BL
AB@AERNGEBD>ERPAB<AI>KFBMLG>@E><MBG@EBJNB=P:M>KBGMA>?BKLMHK=>K>LMBF:M>L
0PH . / :G:ERS>KL " /
 :G= " /
 P>K> L>M NI MH F>:LNK>
:F;B>GM:BKLBFNEM:G>HNLERMAKHN@A:F:G=:FMN;>f >D:;HG:M(/!
BG#B?
LNK
5O>MM>0A>FMN;>P:LLMHK>=HNMLB=>PBGM>K=:RL	M>FI>K:MNK>
MH
\	K>E:MBO>ANFB=BMRMH0A>BGE>MLH?;HMAEBG>LP>K><EHL>ER:MM:<A>=MH
>:<A HMA>K 0A> =:M:P:L K><HK=>= BG L>< :O>K:@>L	 <HKK><M>= ?HK =BENMBHG :G=
IK>LLNK>;KH:=>GBG@;RP:M>KL>>L><MBHG	:G=<:EB;K:M>=
%GMA>>QI>KBF>GM	;HMABGLMKNF>GMLK:GBGI:K:EE>E?HKMAK>>=:RL<<HNGMBG@?HK
MA> MBF> =>E:R	 MA> EBG>:KER BGM>KIHE:M>= F =:M: P:L MBF> LAB?M>= ;R L
0A>K>:?M>KBM=B??>K>=?KHFMA>FEBG>;R
aIIF+	
aII;
$<HFI:K>"B@NK>=NKBG@MA>>GMBK>M>LMI>KBH=

Figure 3 DBE6G>HDCD;(B:6HJG:B:CIHI=GDJ<=B6C9BL:IIJ7:HDCAN6HJ7H:ID;I=:
96I6>HH=DLC 
0H LBFNE:M> MA> =>IEHRF>GM H? MA> E ;N??>K OHENF>L	 MA> MBF> L>KB>L P>K>
<HGOHEO>= PBMA :G >QIHG>GMB:E ?NG<MBHG GR <HG=>GL:MBHG :M MA> P:EEL H? MA>
LM:BGE>LLLM>>E;N??>KL<:G;>>Q<EN=>==N>MHMA>K>=N<>==>PIHBGM:LLH<B:M>=PBMA
MA> EHP IK>LLNK> F;:K ><:NL> : P>EE
FBQ>= OHENF> V PBMA MA>
<HG<>GMK:MBHG PBEE K>LIHG=MH:G BG<HFBG@?EHP :G=MA>:K;BMK:KR<HG<>GMK:MBHG
PBMA:MBF>
=>I>G=>GM?NG<MBHG 
0c f
1c )(tc
(!!(B:6HJG:B:CI6I3DI>CD-6AA-DL:G(7H:GK6IDGN3(--(
 
 /101 e)()( tccctc  PBMAMBF><HGLM:GM
f
V 	 (4)
MABL?NG<MBHG<:G;>:IIEB>=:ELHMHMA>;N??>KOHENF>LFBG	L>>L><MBHG
0A>=B??>K>G<>L;><HF>E>LLGHBLR
aIIF+	
aII;$
0ABLM>LM:<<HNGMLHGER?HKLF:EE?EHPK:M>LH?MA>:G:ERS>KL:G=L<<F
%G6+00+MA>?ENLABG@H?MA>MN;>L:M:MBF>LE:K@>KK:M>EFBGPBEEHNMP>B@A
:==BMBHG:E BG?EN>G<>L H? MA> EHG@>K MN;> F :G= AB@A>K$+ <HG<>GMK:MBHGL BG
LNFF>K$>G<>	MA>BG?EN>G<>H?EHG@MN;BG@HGMA>@:L<HG<>GMK:MBHGF>:LNK>F>GM
<:G;>G>@E><M>=
B2.6 Data acquisition 
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B2.8 Meteorological measurements 
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C Analysis of CO2, CH4 concentration and meteorological 
time series 
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C2 Data analysis 
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C2.2 Long-term trend and annual cycle of CO2  
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C2.3 Long-term trend and annual cycle of CH4 
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C2.4 Synoptic winter events 
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D Local flux estimates from tower profiles 
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D2.4 Vertical advection 
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D2.5 Horizontal advection 
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D2.6 Contamination by local sources 
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D3 Results and discussion 
D3.1 CO2 storage fluxes 
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D3.2 CO2 eddy flux estimates 
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E3 Results and discussion 
E3.1 Synthetic experiments for an optimized model setup 
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 describes, if the data from the regional domain have been used in the first step global inversion
EE + BGO>KLBHGL :I:KM ?KHF MA> HIMBFNF L>MNI X+:<
Y @BO> :G :O>K:@>
>GL>F;E> ?ENQ ?HK MA> K>@BHG X0,"EA6>CY H? a ,@RK 0ABL LM:G=:K=
=>OB:MBHGH?MA>=B??>K>GMBGO>KLBHGLH?,@@BO>L:GBG=>I>G=>GM:LL>LLF>GMH?
MA>FH=>E>KKHK%MBLGB<>MHL>>MA:MBMI>K?><MERF:M<A>LMA>LM:MBLMB<:E>KKHK>LMBF:M>
+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6
 
?KHF MA> IHLM>KBHK <HO:KB:G<> <:E<NE:MBHGL H? MA> X+:<
Y L>MNI	 :EMAHN@A MA>
LM:MBLMB<:E>KKHK:EK>:=R<HFIKBL>LMH:<>KM:BG>QM>GMMA>FH=>E>KKHKL1G?HKMNG:M>ER	
BMBLNGDGHPGMHPAB<A:FHNGM>Q:<MER0ANL	BM<:GHGER;>LM:M>=MA:M:<HF;BG:MBHG
H? ;HMA >KKHK =BLMKB;NMBHGLPHNE= ?BG:EER @BO> MA> MKN> >KKHK >LMBF:M> d GH E>LL MA:G
,@
%GLM>:=H?NLBG@MA>?NEEK>@BHG:E
LM>IBGO>KLBHGL>MNI	MA>@EH;:EBGO>KLBHG:EHG>
:EEHPL>LMBF:MBG@K>@BHG:E ?ENQ;N=@>MLEE MAK>>@EH;:E KNGL X AD7
CDY	 X AD7Y	:G=
X AD7
6Y@BO>:?ENQ>LMBF:M>aLM:G=:K==>OB:MBHGH?
a,@BG MA>K>@BHG
X0,"EA6>CY0A>K>LNEML:@K>>PBMABGMA>BK>KKHK;HNG=LPBMAMA>K>@BHG:E;N=@>MR
BG<EN=BG@ MA> K>@BHG:E + H;L>KO:MBHGL X AD7Y	 Y AD7
6Y	 MA> F:@GBMN=> H? MA>
;HK>:E LBGD @>ML K>=N<>= BG <HFI:KBLHG MH : @EH;:E BGO>KLBHG PBMAHNM +
F>:LNK>F>GMLBM>LBG>GMK:E/B;>KB:X AD7
CDY
0A>IHLM>KBHK<HO:KB:G<><:E<NE:MBHGL?HKMA>@EH;:E BGO>KLBHG:EEHP:<HG<ENLBHG
:;HNM MA> BFIHKM:G<> H? MA> /B;>KB:G =:M: LMK>:F 0A> @EH;:E BGO>KLBHG @:BGL :G
NG<>KM:BGMRK>=N<MBHGH??HKMA>;HK>:EK>@BHGX0,"EA6>CY	PA>G:EE=:M:L>KB>L
:K> BG<EN=>= X AD7
6Y3BMAHNM MA>=:M: BGLB=> MABL=HF:BG 6+0	/1.	*+2 MA>
NG<>KM:BGMR K>=N<MBHG BL K>=N<>= MH  HGER X AD7
CDY 0ABL <HG?BKFL MA>
BFIHKM:G<>H?L>MMBG@NIF>:LNK>F>GMLM:MBHGLBGMABLK>@BHGMH;>MM>K<HGLMK:BGMA>
<:K;HG;N=@>M
0A>K>@BHG:ELBFNE:MBHGLF:M<AMA>+H;L>KO:MBHGL;>MM>KMA:GMA>@EH;:EHG>L
L>>"B@NK> 	 :EMAHN@A MA> @EH;:E BGO>KLBHG :<AB>O>L : MB@AM>K <HGLMK:BGM HG MA>
?ENQ ?HK : PAHE> K>@BHG MAKHN@A :==BMBHG:E LM:MBHGL :G= EHG@>K MBF> L>KB>L 0A>
LM:G=:K==>OB:MBHGH?LBFNE:MBHGFBGNL=:M:@BO>LIIF?HKMA>K>@BHG:EBGO>KLBHG
X+:<
Y	;NMIIFHG@EH;:EL<:E>X AD7Y
==BMBHG:EER	 MA>K>:EBS:MBHGH?>B@AM=B??>K>GM K>@BHG:E BGO>KLBHGKNGL:EEHPL?HK:
LI:MB:EER ;>MM>K K>LHEO>= :G:ERLBL 0A> L><HG= <HENFG BG "B@NK>  OBLN:EBS>L MA>
LM:G=:K==>OB:MBHGH?:EEKNGL?HK>:<AIBQ>E:G=MA>?HNKMAK>>
FHGMAL
I>KBH=L0A>
E:K@>LMNG<>KM:BGMB>LH<<NK ?KHFIKBE MH &NG> BG MA>;HK>:E K>@BHGL+G> K>:LHG BL
MA:M:LF:EE K>E:MBO><A:G@>H? E:K@>?ENQ>LIKH=N<>L E:K@>:;LHENM><A:G@>L	 MANL	
MA> LIK>:= ?HK =B??>K>GM L>MMBG@L BG<K>:L>LPBMA ?ENQ LBS>)HK>HO>K	 MA> BGO>KLBHGL
:EEHP ?HK MA> E:K@>LM ?ENQ FH=B?B<:MBHG	 PA>K> MA> LM:MBHG ?HHMIKBGML :K> EH<:EBS>=
"BG:EER	 >KKHKL BG MA> ?HLLBE ?N>E BGO>GMHKR <:G ;> :=CNLM>= ;R MA> BGO>KLBHG ;R
BG<K>:LBG@ MA> ;BHLIA>KB< >FBLLBHGL HGER	 PAB<A L>>FL MH ;> MA> <:L> BG MA>
BG=NLMKB:EBS>=:K>:LBGMA>P>LM>KGI:KMH?MA>=HF:BG
0A>MABK=<HENFGBG"B@NK>LAHPLMA>L>:LHG:ELAB?MH?;BHLIA>KB<?ENQ>L?KHF
IKBE
&NG>MHMA>I>KBH=&NER
/>IM>F;>K	:LBMA:L;>>G:EK>:=RL>>GBG"B@NK>?HK
MA>HIMBF:EBGO>KLBHGL>MMBG@X+:<
Y0A>LI:MB:E=BLMKB;NMBHGH?MA>?ENQ:=CNLMF>GML
BL@>G>K:EERJNBM>AHFH@>G>HNLPBMAHNM=BLMNK;BG@;NEE
>R>>??><ML:LBG"B@NK>

+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6

 posterior mean posterior  posterior - prior 
J
a
n
-M
a
r 
  
A
p
r-
J
u
n
 
  
J
u
l-
S
e
p
 
  
O
c
t-
D
e
c
 
  
Figure 57 >DHE=:G>8(;AJM:H;DG:68=FJ6GI:GD;I=:N:6G6K:G6<:D;6AAG:<>DC6A>CK:GH>DCH
HI8DAJBC)DHI:G>DG;AJM:HC98DAJBC,I6C96G99:K>6I>DCD;:CH:B7A:;AJM:HG98DAJBC9>;;:G:C8:
D;EDHI:G>DG;AJM:HIDEG>DG:HI>B6I:H
 
+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6
 
0A> K>LNEML H? MA> BGO>KLBHG <HFI:K> P>EE PBMA HMA>K K><>GMER IN;EBLA>=
BGO>LMB@:MBHGL,:G>M:E 78LI><B?R MA><:K;HG ?ENQH? MA>LB:G;HK>:E ?HK>LML
MH 
,@RK BG 
 #BO>G MA> ?:<M MA:M MA> K>@BHG X0,"EA6>CY <HO>KL
:;HNM HG> MABK= MH HG> A:E? H? MABL :K>:	 MA> MHM:E ?ENQ :@K>>L P>EE )HK>HO>K	 MA>
LNFF>KIAHMHLRGMA>MB< NIM:D>H? MA> IE:GML H? 
@FmRK "B@NK>  BL BG EBG>
PBMA;HMMHF
NI>LMBF:M>L:G=BGO>GMHKB>L,>K>@HG>M:E78@BO>:G:O>K:@>G>M
IKBF:KR IKH=N<MBHG *,, BG 3>LM /B;>KB: H? 
@FmRK	 LIK>:=BG@
?KHF
@FmRKBGMA>GHKMA>KG0:B@:MH
@FmRKBGMA>LHNMA>KG0:B@:
K>LNEMH? 
@FmRK ?KHF"B@NK> BFIEB>L 
@FmNIM:D> BG: MAK>>FHGMA
I>KBH=0ABLGNF;>KF:M<A>LMA>HNM<HF>H?:K>@BHG:EAB@A
K>LHENMBHG<:K;HG?ENQ
BGO>KLBHG HO>K *HKMA F>KB<: ?HK  7/<ANA >M :E	 8	 PA>K> MRIB<:E O:EN>L
H?
@FmH<<NKBGMA>;HK>:ESHG>PBMABGMA>L:F>I>KBH=&NERMH/>IM>F;>K
E3.3 CO2 flux time series 
I:KM ?KHF MA> LI:MB:E :G:ERLBL	 MA> BGO>KLBHG K>LNEML <:G ;> :G:ERS>= ?HK MA>BK
M>FIHK:E ;>A:OBHK "B@NK>  LNFF:KBS>L MA> <R<E> H? <:K;HG ?ENQ BG X0,"EA6>CY
MAKHN@AHNMMA>R>:K?HK:EEFH=>EL>MMBG@LBG0:;E>0A>FHLMK>F:KD:;E>?>:MNK>
BL MA> HNMEB>K BG ">;KN:KR  0A> L>MMBG@ X+:<
Y A:L :G BG<K>:L>= =:M:
P>B@AMBG@ L MA> H;L>KO:MBHG BG 6+00+ =B= GHM LM:KM ;>?HK> ):R 	 MA>K> BL
:EFHLMGH ?NKMA>K=:M:<HGLMK:BGM BG">;KN:KR:G=):K<A	 MA>>KKHK BGHG> ?HHMIKBGM
<:G:EEH<:M>: ?ENQ LB@G:E MH:PKHG@ K>@BHG	 MANLF:R ?:ELB?R MA> ?ENQH? MA>PAHE>
=HF:BG0ABLBKK>@NE:KO:KB:MBHGBL>QI><M>=MHO:GBLABGMA>?HEEHPBG@R>:KL	PA>G:
<HGMBGNHNL=:M:LMK>:F?KHFMA>6+00+LM:MBHGBL:O:BE:;E>?HKMA>>GMBK>R>:K

Figure 58 ,:6HDC6A8N8A:D;(;AJM:H;GDB6AA>C9>K>9J6A>CK:GH>DCH6C9EG>DG96I6L::@6K:G6<:H
"B@NK>:ELHK>O>:EL:LAB?MBGMA>L>:LHG:E<R<E>3ABE>MA>%+)!
#IKBHK
=:M:I>:DL BG MA>;>@BGGBG@H?&NG>	 MA>K>@BHG:E BGO>KLBHGL BG=B<:M>: E>LL=BLMBG<M
LBGD BG &NG> MH &NER	 ;NM : L><HG= ;BHLIA>KB< LBGD BG N@NLM 0ABL P:L :EK>:=R
+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6

BG=B<:M>=BG"B@NK>	PA>GMA>6+00++H;L>KO:MBHGLLAHP>=:LB@GB?B<:GMLAB?M
BGMA>L>:LHG:E<R<E>PA>G<HFI:K>=MHMA>%+)!
#IKBHK=:M:

Figure 59 >JGC6A8N8A:D;(;AJM:H;DG#JAN;GDB9>;;:G:CI96I6HDJG8:H 
0A>=BNKG:E<R<E>A:L:ELH;>>G>QMK:<M>=?KHFMA>?ENQMBF>L>KB>L:G=BLLAHPG
BG"B@NK>HFI:K>= MH MA>F>:LNK>F>GM=:M: ?KHFA:IM>K :G= MA>=:M:
?KHF&NER7/<ANES>>M:E	8	MA>FH=>E>=<R<E>A:L:AB@A>K:FIEBMN=>
IHLLB;E>K>:LHGFB@AM;>MA:MMA>BFI:<MH?MA>LHE:KK:=B:MBHGBLHO>K>LMBF:M>=:G=
MA> K>LMKB<MBHG ;R P:M>K BL GHM ?NEER BG<EN=>= BG MA> IKBHK ;BHLIA>KB< FH=>EL 0A>
BGO>KLBHG=H>LGHM:EEHP:=:IM:MBHGLBGMA>=BNKG:E<R<E>?KHFMA>IKBHK?ENQ>LMHMA>
=:M:	;><:NL>MA>M>FIHK:E<HKK>E:MBHGE>G@MABLMHHEHG@0A>K>?HK>	MA>=BNKG:E<R<E>
H? MA>IHLM>KBHK ?ENQ>L:EFHLM <HBG<B=>LPBMA MA>HG>H? MA>IKBHK ?ENQ>L"HK ?NMNK>
BGO>KLBHGL	MA>=BNKG:E<R<E>H?MA>6+00+=:M:L>MF:RA>EIMH;>MM>K<HGLMK:BGMA>
;BHLIA>KB<FH=>EL?HK:GBFIKHO>=IKBHK?ENQ?B>E=
E3.4 CH4 flux fields 
0A> $ ?ENQ BGO>KLBHG BL L>M NI BG ?NEE :G:EH@R MH MA> + ?ENQ BGO>KLBHGL
*>O>KMA>E>LL	 MA> LRGMA>MB< >QI>KBF>GML A:IM>K ! ?HK MA> <HKK>E:MBHG E>G@MAL
A:O>GHM;>>GK>I>:M>=?HKMA>$?B>E=L%MBLDGHPGMA:MMA>LI:MB:E<HKK>E:MBHG?HK
$BLLF:EE>KMA:G?HK+	>@HMA>K$BGO>KLBHGNL><HKK>E:MBHGE>G@MALH?
MHDF7>K@:F:L<AB>M:E	80A>&>G:BGO>KLBHGLRLM>F?HK$P:LL>MNI
PBMA:<HKK>E:MBHGE>G@MAH?DFBG=>I>G=>GM?KHFMA>=BK><MBHGBGLI:<>	:G=MPH
P>>DL BG MBF> X+:<
Y	 X+:<
6Y 0A> L>MMBG@ X+:<
DA9Y <HO>KL EHG@>K <HKK>E:MBHG
E>G@MAL DF BG >:LM
P>LM>KG =BK><MBHG	 :G= DF ?KHF GHKMA MH LHNMA MA>
M>FIHK:E<HKK>E:MBHGBLFHGMAEREEKNGLMA:MA:O>;>>GI>K?HKF>=:K>LNFF:KBS>=
BG0:;E>
+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6
 
Table 12 (K:GK>:LD;I=:!>CK:GH>DCH:II>C<H
Name Inver-
sion 
type 
Day/night 
data 
Observa-
tion used 
globally
1)
 
μ Temporal 
corr. 
Spatial 
corr. 
Flux in 
WSIBplain 
[TgC/yr] 
.>@ K>@BHG:E  :R GH  P>>DL DF a
.>@: K>@BHG:E EE GH  P>>DL DF 
.>@HE= K>@BHG:E  :R GH  FHGMAER DF!
3DF*
/ 
,KBHK=:M:       
1)
 describes, if the data from the regional domain have been used in the first step global inversion
0A>K>LNEMH?MA>$BGO>KLBHGBLLNFF:KBS>=?HKMA>>GMBK>R>:KBG"B@NK>
0A> ?ENQ BL=HFBG:M>=;RANF:G>FBLLBHGL<EHL> MH MA><BMB>L:G= MA>P>ME:G=
>FBLLBHGL BG MA> P>LM /B;>KB:G IE:BGL 0A> :FHNGM H? $ >FBLLBHGL MA:M BL
<HGMKB;NM>=;R?HK>LM?BK>LBL:?:<MHKH?LF:EE>KMA:G?HK+7O:G=>K3>K?>M:E	
8	MANL	MA>R:K>GHM=BL<>KGB;E>BGMA>:GGN:E;N=@>M

Figure 60 -DI6A!;AJM>CI=:N:6GG:<>DC6A>CK:GH>DCH:II>C<X+:<
Y 
0A> <:E<NE:MBHG H? MA> IHLM>KBHK <HO:KB:G<> F:MKBQ ?HK MA> ;HK>:E K>@BHG
X0,"EA6>CY K>O>:EL:G:GGN:E;N=@>MH?a0@RK X+:<
Y0A>IKBHK ?ENQ
BL@BO>G;Ra0@RK	PAB<A>JN:EL:GNG<>KM:BGMRK>=N<MBHGH?
0A>LI:MB:E=BLMKB;NMBHGH?MA>BGO>KLBHG:=CNLMF>GMIHLM>KBHKFBGNLIKBHK?ENQ>LBL
LAHPGBG"B@NK>/BG<>MA>IKBHKNG<>KM:BGMRBLIKHIHKMBHG:EMHMA>>FBLLBHGL	MA>
BGO>KLBHG :=CNLMF>GML A:O> MA> LBFBE:K LF:EE
L<:E> I:MM>KG :L MA> IKBHK ?ENQ>L	 ;NM
P>B@AM>= ;R MA> LM:MBHG ?HHMIKBGML :G= :=CNLM>= :M L<:E>L E:K@>K MA:G MA> IKBHK
<HKK>E:MBHGE>G@MA

+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6

 posterior posterior - prior 
.>
@

.>
@:

.>
@H
E=
Figure 61 )DHI:G>DG ! ;AJM ;>:A9H A:;I 6C9 9>;;:G:C8: ID I=: EG>DG ;AJM G><=I ;DG :68= G:<>DC6A
>CK:GH>DCH:II>C<top:X+:<
Ymiddle:X+:<
6Ybottom:X+:<
DA9Y  
+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6
 
0A> M>FIHK:E>OHENMBHGH? MA>IHLM>KBHK:G=IKBHK ?ENQ BGM>@K:M>=HO>K MA>;HK>:E
K>@BHGX0,"EA6>CY BLIEHMM>=BG"B@NK>0A>E:K@>LM?ENQ>LBGLNFF>K:K>F:BGER
=KBO>G;RMA>L>:LHG:EF:QBFNFBGP>ME:G=$>FBLLBHGL0A>BGO>KLBHGLLAHP:
LB@GB?B<:GMBG<K>:L>H?MA>$;N=@>M	PA>G<HFI:KBG@MHMA>IKBHK=:M:

Figure 62 ,:6HDC6A8N8A:D; I=:! ;AJM >C X0,"EA6>CY ;DG9>;;:G:CI >CK:GH>DCH:II>C<H >C I=:N:6G
L::@AN6K:G6<:9  

Figure 63 !I>B:H:G>:H6I3(--(;GDBD7H:GK6I>DC<AD76A6C9G:<>DC6A >CK:GH>DCG:HJAIH7A68@
9DIH6C9G:9HFJ6G:HB6G@6;I:GCDDC96I6
0A>IHLM>KBHK?ENQ?B>E=L:EEHPMA>MK:GLIHKMFH=>EMHLBFNE:M>MA>FBQBG@K:MBH:M
MA> F>:LNK>F>GM LM:MBHGL 0A>K> BL :G BFIKHO>F>GM ?KHF MA> <H:KL> @KB= @EH;:E
FH=>E 0) PBMA : LM:G=:K= =>OB:MBHG II; ?HK $ ;>MP>>G FH=>E :G= =:M:
MHP:K=LMA>K>@BHG:EFH=>EPBMAII;X+:<
Y	6+00A>HMA>KLM:MBHGL:K>GHM
:L K>IK>L>GM:MBO>:L MA>FM:EE MHP>KLM:MBHG6+00+ MA>LM:G=:K==>OB:MBHG BG
MA>K>@BHG:EFH=>E BLII; ?HK >FR:GLDH> !)	II; ?HK %@KBF%#.	:G=
+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6

II; ?HK':K:L>OH> './G BG=BOB=N:E LG:ILAHM H? MA>FH=>E <:I:;BEBMB>L :G=
AHP MA>R K>IK>L>GM MA>6+00+H;L>KO:MBHGL BLIK>L>GM>= BG"B@NK>0A>@EH;:E
;:<D@KHNG= <HG<>GMK:MBHG <<H:KL>	MK:GL <HFI:K> "B@NK>  ?HK + BL EHP>K MA:G MA>
H;L>KO>=O:EN>L	;><:NL> MA>$ ?ENQ ?B>E=L=HHGERA:O>LHNK<>L BG MA>6+00+
=HF:BG 0A> K>@BHG:E /0%(0FH=>E :EEHPLFN<A E:K@>K =BNKG:E O:KB:MBHGL MA:G MA>
@EH;:E0)FH=>E	;><:NL>H?MA>?BG>KK>LHEO>=MK:GLIHKM:G=?ENQ?B>E=L
EBM>K:MNK>L>:K<A=B=GHMR>MK>O>:E:K>@BHG:E$BGO>KLBHGBGMA>;HK>:EK>@BHG
 @EH;:E BGO>KLBHG ;R >K@:F:L<AB >M :E 78 @BO>L : F:@GBMN=> BG MA> ;HK>:E
P>ME:G= ?ENQ>L MA:M :K> LBFBE:K MH MA> IK>L>GM PHKD	 ;NM BM =H>L GHM LAHP ?NKMA>K
K>@BHG:E =>M:BEL >K@:F:L<AB >M :E NL> : LBFBE:K L>MNI PBMA MA> L:F> IKBHKL	 ;NM
PBMAHNM MA> =:M: L>KB>L MA:M :K> NL>= A>K>	 :G= MA>BK IHLM>KBHK ?ENQ>L :K> LEB@AMER
K>=N<>= <HFI:K>= MH MA> IKBHK ?ENQ >LMBF:M>L ?HK  %G MA> <HGMK:KR MH MA>L>
K>LNEML	 MA> IK>L>GM BGO>KLBHG K>LNEM A:L IHLBMBO> :=CNLMF>GML	 ;><:NL> MA>
H;L>KO:MBHGL ?KHF :EE LM:MBHGL :K> BG :O>K:@> AB@A>K MA:G MA> FH=>E LBFNE:MBHGL
II;?HK6+00+	
II;?HKMA>HMA>KL!O>GPA>G=:RMBF>=:M:HGERBLNL>=
X+:<
Y	 MABLH??L>M BL=N> MHI>:DLH? MA>F>:LNK>F>GM=:M:	PAB<A E:LML>O>K:E
AHNKL+NMEB>KL:;HO>II;	PAB<AA:II>G MH:II>:K MAKHN@AHNM MA> R>:K	 :K>
GHM K>IK>L>GM>= ;R MA> FH=>E LRLM>F	 LBG<> MA>R :K> FHLM EBD>ER =KBO>G ;R EH<:E
LHNK<>L0ABL :LLNFIMBHGH? EH<:E <HGM:FBG:MBHGL BL LNIIHKM>=;R MA> ?:<M MA:M MA>
K>IK>L>GM:MBHGIKH;E>FL:K>E>LLPBMAMA>6+00+=:M:MA:GPBMAMA>LAHKM>KMHP>KL
 !)	 %#.	 :G= './ 0ABL BGLB@AM F:R :=O:G<> ?NMNK> PHKD PBMA $ BGO>KLBHGL
>FBLLBHGF:ILG>>=?NKMA>KBFIKHO>F>GMH?MA>LI:MB:E:G=M>FIHK:EK>LHENMBHG	:G=
MA>:FHNGMH?M:EEMHP>K=:M:LAHNE=;>BG<K>:L>=
E3.5 Sensitivity to permafrost 
0A> GHKMA>KG EH<:MBHG H? 6+00+ :LDL MA> JN>LMBHG H? PA>MA>K <A:G@>L BG
I>KF:?KHLM<:G;>=>M><M>=;R MA>+HK$H;L>KO:MBHGL!O>G MAHN@A6+00+
BML>E? BLGHM BG MA>I>KF:?KHLM K>@BHG	IHKMBHGLH? MA>=>M><M>=:BKHKB@BG:M> ?KHF MA>
K>@BHGH?BGM>K>LM0HJN:GMB?RMA>IHLLB;E>BFI:<M	:MAHN@AM>QI>KBF>GM<:G;>=HG>
IN;EB<:MBHG;R/<ANNK>M:E78@BO>L:EEG><>LL:KR;:<D@KHNG=BG?HKF:MBHG
"NMNK>@EH;:EI>KF:?KHLM>FBLLBHGL:K>>LMBF:M>=NIMH,@RK7/<ANNK>M:E	
8LLNFBG@:NGB?HKF=BLMKB;NMBHGBGMA>@EH;:EI>KF:?KHLMK>@BHGL	:;HNM
H? MA> MHM:E BL K>E>:L>= BG MA> 6+00+ =HF:BG "HK MA> K><HK=	 MABL :FHNGM H?
0FHERKPHNE= E>:= MH:@EH;:E BG<K>:L>H?II;RK<:K;HG
<HGM:BGBG@@:L>L
F:BGER + BG MA> :MFHLIA>K> 0A> H<>:GB< NIM:D> PHNE= ?NKMA>K P>:D>G MABL
LB@G:E
GHMA>K:LLNFIMBHGBLMA:MMA>K>E>:L>M:D>LIE:<>BGMA>K>@BHGH?=BL<HGMBGNHNL
I>KF:?KHLM?KHF\MH\*E:MBMN=>	PA>K>:M>FI>K:MNK>BG<K>:L>PHNE=A:O>MA>
AB@A>LM BFI:<M 0A> :O>K:@> ?ENQ BG MABL TFm PB=> K>@BHG PHNE= ;>
bFHEFmL #BO>G MA> :O>K:@> ?HHMIKBGM H? 6+00+ BG MABL K>@BHG PBMA
IIFbFHEFmL LBFBE:K MH "B@NK> 	 MA> I>KF:?KHLM >FBLLBHGLPHNE= @BO> :
+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6
 
II;RK BG<K>:L> BG MA> 6+00+ FBQBG@ K:MBHL 0ABL GNF;>K BFIEB>L : LBQ
?HE=
AB@A>KL>GLBMBOBMRH?MA>6+00+LM:MBHGMHI>KF:?KHLM>FBLLBHGBGMA>6+00+=HF:BG
<HFI:K>=MH:;:<D@KHNG=LM:MBHG MA:MF>:LNK>L MA>@EH;:E:O>K:@>*>O>KMA>E>LL
MA>F>:LNK>=LB@G:EPHNE=;>LF:EE0A>I:KMBMBHGBG@H?+$>FBLLBHGLH?
7/<ANNK>M:E	8LN@@>LML:GBG<K>:L>H?IIF+:G=II;$I>KR>:K
0A>L>GNF;>KLHGERF:K@BG:EER>Q<>>=MA>F>:LNK>F>GMNG<>KM:BGMB>L
%GLNFF:KR	 MA>MAHN@AM>QI>KBF>GMK>O>:ELHGERLF:EEF>:LNK>F>GMLB@G:EL:M
MA> 6+00+ LM:MBHG	 :EMAHN@A :EE <:E<NE:MBHGL :K> =HG>PBMA MA> M>G=>G<R MH IK>?>K
AB@A >FBLLBHG >LMBF:M>L *>O>KMA>E>LL	 F>:LNK>F>GML LM:MBHGL BG MABL K>@BHG :K>
L>GLBMBO> MH MA> I>KF:?KHLM @:L K>E>:L>L 3BMA K>@:K= MH MA> ABMA>KMH B@GHK>=
L>:LHG:EBMRH?MA>LB@G:E	MA>LB@G:ELFB@AM;>>GA:G<>==NKBG@MA>MA:PBG@I>KBH=
)HK>HO>K	 MA> NL:@> H? O:KBHNL LM:MBHGL ?NKMA>K <HGLMK:BGL MA> HKB@BG H? MA> $
>FBLLBHGL==BMBHG:EER	 BLHMHIB<F>:LNK>F>GML:G= MA><HKK>E:MBHGH?=BO>KL> MK:<>
@:L>L:G=<EBF:M>LB@G:EL<:GA>EIMH@:BGBG?HKF:MBHG:;HNMMA>I>KF:?KHLMK>E>:L>L
"BG:EER	MA>6+00+=:M:L>KB>L@>MLMA>FHK>O:EN:;E>:G=L>GLBMBO>MA>EHG@>KMA>
K><HK=<HGMBGN>L
E4 Conclusions 
0A>&>G: BGO>KLBHGLRLM>FA:L;>>GLN<<>LL?NEERNL>= MH<:E<NE:M><:K;HG ?ENQ
;N=@>MLBGP>LM>KG:G=<>GMK:E/B;>KB:0A>MPH
LM>IK>@BHG:EBGO>KLBHG:EEHPL:?BG>
K>LHENMBHGH?MA>LHNK<>?B>E=L:G=BFIKHO>LMA>JN:EBMRH?MA>LBFNE:M>=FBQBG@K:MBH
L>KB>L<HFI:K>= MH MA>F>:LNK>F>GML0A>=:M: ?KHF/B;>KB:GLM:MBHGL	>LI><B:EER
MA> AB@AER K>IK>L>GM:MBO> 6+00+ =:M:	 :EEHP>= ?HK <HGLMK:BGBG@ MA> MHM:E <:K;HG
;N=@>M?HK+:G=$?HKMA>:K>:H?MA>;HK>:E?HK>LMBGMA>P>LM/B;>KB:GIE:BGL
0A> + ;N=@>M BL :EFHLM ;:E:G<>= ;R BML LBGDL :G= LHNK<>L PBMA : G>M ?ENQ H?
a,@RK 0A> $ >FBLLBHGL H? a0@RK :K> EBD>ER MH ;>
NG=>K>LMBF:M>=;RMA>BKIKBHK?ENQ>LMBF:M>L
"HK ?NMNK> PHKD	 L>O>K:E F>:LNK>L <:G ;> K><HFF>G=>= 0A> P>EE DGHPG
IKH;E>FH?AHPMH?BG=MA>HIMBF:EBGO>KLBHGL>MMBG@L:;HNM:
IKBHKB?ENQ<HO:KB:G<>L
:G=<HKK>E:MBHGE>G@MALBL<EHL>ERK>E:M>=MHMA>DGHPE>=@>H?MA>MKN>?ENQ=BLMKB;NMBHG
0A> NL:@> H? L:M>EEBM> =:M: F>M>HKHEH@R	 IE:GM IA>GHEH@R F:R BFIKHO> MA>
DGHPE>=@> H? MA> ?ENQ ?B>E=L M>FIHK:EER :G= LI:MB:EER	 >@ PBMA MA> 2>@>M:MBHG
,AHMHLRGMA>LBL :G= .>LIBK:MBHG )H=>E 2,.) 7):A:=>O:G >M :E	 8 HK MA>
/BFIE>  B:@GHLMB< ,AHMHLRGMA>LBL :G= .>LIBK:MBHG )H=>E 7:=:PR	 8
"NKMA>KFHK>	MA>L>;BHLIA>KB<FH=>ELFB@AM;><HF;BG>=PBMAMA>BG?HKF:MBHGH?MA>
@EH;:E "ENQG>M =:M:;:L> AMMIPPP?ENQG>MHKGE@HO	 >@ 7>>K >M :E	 8 MH
:<AB>O>:AB@A>KLI:MB:EK>LHENMBHGH?MA>:
IKBHKB?ENQ?B>E=L
*>O>KMA>E>LLMA>FHLMBFIHKM:GM=KBO>KLH?MA>:MFHLIA>KB<BGO>KLBHGFH=>EL:K>
MA>:MFHLIA>KB<<HG<>GMK:MBHG=:M:/BG<>=BK><ML:M>EEBM>F>:LNK>F>GMLH?+:G=
$LMBEEA:O>E:K@>NG<>KM:BGMB>L	?HKGHPMA>BG<K>:LBG@=NK:MBHGH?MA>MBF>L>KB>L
+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6

:G=MA>BG<K>:LBG@GNF;>KH?LM:MBHGLPBEEBFIKHO>MA>K>LNEML0A>>QI:GLBHGH?MA>
<NKK>GMG>MPHKDEHHDLIKHFBLBG@	>@MA>
MHP>KG>MPHKDBG/B;>KB:7KLABGHO>M:E	
:/:L:D:P:>M:E	8	:G=MA>@EH;:E@K>>GAHNL>@:LG>MPHKDIKHIHL>=;R
!:KMA*>MPHKDLAMMIPPP>:KMAG>MPHKDL<HF
EEMA>L>LN@@>LMBHGL@BO><HG?B=>G<>MA:MMA><:K;HG;N=@>M<:G;><HGLMK:BG>=
>O>G;>MM>K BG MA>G>:K ?NMNK>0A>@KHPBG@6+00+MBF>L>KB>LPBEE:EK>:=R>G:;E>
<:E<NE:MBHGL?HK:EHG@>KMBF>I>KBH=	PAB<APBEEK>=N<>:KMB?:<MLBGMA>;>@BGGBG@:G=
>G=BG@H?MA>LBFNE:MBHGL0A>K>?HK>	MA>O:EN>H?MA>K>@BHG:E:MFHLIA>KB<BGO>KLBHG
?HK>GMK:E/B;>KB:PBEEBG<K>:L>PBMAMBF>:EHG>

+:<>DC6A;AJM:HI>B6I>DCL>I=I=:#:C6>CK:GH>DCHNHI:B;DG:CIG6A,>7:G>6
 
F Summary and outlook 
X:86JH:I=>C<H6G:I=:L6NI=:N6G:I=>C<HL>AACDIHI6NI=:L6NI=:N6G:
Y
>KMHEMK><AM


%GLNFF:KR	MABL,A MA>LBLLMN=B>=:MFHLIA>KB<+:G=$F>:LNK>F>GMLBG
;HK>:E /B;>KB: :L>= HG GNF>KHNL BGM>GLBO> E:;HK:MHKR M>LML	 : AB@A IK><BLBHG
F>:LNK>F>GMLRLM>FA:L;>>G=>O>EHI>=0A>HI>K:MBHGH?:G>PER:O:BE:;E><:OBMR
KBG@ =HPG :G:ERS>K K>G=>KL MA> F>:LNK>F>GM H? P>M L:FIE> :BK IHLLB;E> 0ANL	
6+00+BLMA>?BKLMLRLM>FBGMA>@EH;:E:MFHLIA>KB<G>MPHKD:M3)+IK><BLBHGE>O>E
PBMAHNM:G:BK=KRBG@LRLM>F%G<HF;BG:MBHGPBMAMA>EHP:FHNGMH?<:EB;K:MBHG@:L>L	
MA>LRLM>FK>JNBK>LEHPF:BGM>G:G<>>??HKML	:GHIMBF:E?>:MNK>MHKNG:LRLM>FHG
LN<A : K>FHM> IE:<> :L >GMK:E /B;>KB: 0A> =>IEHRF>GM H? :BK ;N??>K OHENF>L BG
>:<AH? MA>LBQ L:FIE> EBG>L:EEHPL MA> <HGMBGNHNLF>:LNK>F>GM H? :EE LBQA>B@AML
PBMAHGER:LBG@E>BGLMKNF>GM
0A> MBF> L>KB>L A:O> ;>>G :G:ERS>= ?HK EHG@
M>KF MK>G=L :G= :O>K:@> =BNKG:E
<R<E>L LBG<>LIKBG@0A> BGM>GL>L>:LHG:E <R<E>:FIEBMN=>:M MABL <HGMBG>GM:E
LBM> >FIA:LBS>L MA> :<MBO> KHE> H? MA> ;HK>:E ?HK>LML PBMA BML E:K@> <:K;HG LBGD
<:I:<BMB>LMH;:E:G<>MA><:K;HG<R<E>
0A> @K:=B>GML BG MA> FBQBG@ K:MBHL :EHG@ MA> MHP>K A:O> ;>>G :G:ERS>= ?HK :
?NKMA>K NG=>KLM:G=BG@ H? MA> EH<:E + :G= $ LHNK<>L :G= LBGDL 0A> LMHK>=
:FHNGM H? <:K;HG PBMABG MA> FHGBMHK>= F @KHNG= E:R>K P:L <HKK><M>= ;R MA>
MNK;NE>GM ?ENQ<HFIHG>GM	PAB<A=HFBG:M>LMA>=:RMBF> >LIBM> MA>?:<M MA:M=BK><M
F>:LNK>F>GML?HKMA><:K;HG>==R<HO:KB:G<>?ENQ:K>GHM:O:BE:;E>	BMP:LIHLLB;E>
MH>LMBF:M> MABL MNK;NE>GM ?ENQ<HFIHG>GM ?KHF MAK>>=BF>GLBHG:E:G>FHF>M>K=:M:
;R:LLNFBG@MA>L:F>MK:GLIHKM<A:K:<M>KBLMB<?HKMK:<>@:L>L:G=A>:M
K>@BHG:E:MFHLIA>KB< MK:GLIHKM BGO>KLBHGFH=>EP:L>FIEHR>=MH B=>GMB?R+
:G=$ LHNK<>L:G= LBGDL BG MA>>GMK:E/B;>KB:G K>@BHG0A>FH=>E LRLM>FA:L
;>>G :=:IM>= MH MA> K>@BHG H? BGM>K>LM :G= : M>LM P:L =>O>EHI>= MH HIMBFBS> MA>
I:K:F>M>KL>MMBG@LR:ELHBG<EN=BG@=:M:?KHFHMA>K:O:BE:;E>LM:MBHGL	MA>MHM:E?ENQ
BGMA>;HK>:ESHG>H?MA>3>LM/B;>KB:GIE:BGP:L<:E<NE:M>=MH;>a,@
?HK+:G=a0@?HK$BGMA>R>:K


*NF>KHNLM:LDLK>F:BG?HKMA>?NMNK>0A>6+00+F>:LNK>F>GMLRLM>FG>>=L
LNKO>BEE:G<> MH @N:K:GM>> MA> LM:;BEBMR H? MA> <:EB;K:MBHG M:GDL :G= MA> P:M>K
 ,JBB6GN6C9DJIADD@

<HKK><MBHG ?NG<MBHG %M BL G><>LL:KR MH BFIKHO> MA> PBG= F>:LNK>F>GML =NKBG@
?K>>SBG@ I>KBH=L  K>EB:;E> A>:MBG@ LRLM>F PHNE= :EEHP ?HK ?ENQ >LMBF:M>L H? MA>
6+00+:K>:MAKHN@AHNMMA>R>:KMH<EHL>MA>:GGN:E<:K;HG;N=@>M0A>IE:GGBG@H?
:==BMBHG:E ?ENQ F>:LNK>F>GML BG MA> OB<BGBMR H? MA> LM:MBHG F:D>L <HG?B=>GM MA:M
?NKMA>KBG?HKF:MBHG:;HNMEH<:ELHNK<>L:G=LBGDL<:G;>IKHOB=>=BGMA>G>:K?NMNK>
0A>=:M:L>MPHNE=;>:@HH=K>?>K>G<>?HKMA>EH<:E?ENQ>LMBF:M>L=HG>LH?:K
0A>A>:MP:O>:G=?HK>LM ?BK>:GHF:ER BG MA>+=:M: BG MA>R>:K BGOBM>L
?NKMA>K BGO>LMB@:MBHGL	 >@ EHHDBG@ :M HMA>K MK:<> @:L>L EBD> + "HK >GA:G<>=
<HFI:K:;BEBMRMHMA>+:G=$=:M::G=?HKE>LLF:BGM>G:G<>>??HKML	BMFB@AM;>
PHKMA <HGLB=>KBG@ :==BMBHG:E MK:<> @:L :G:ERS>KL	 PAB<A :K> ;:L>= HG MA> L:F>
M><AGHEH@R	 MH CHBG MA> BGLM:EE>= 6+00+ LRLM>F 0ABL FB@AM :ELH BFIKHO> MA>
NG=>KLM:G=BG@H?MA><HE=PBGM>K>O>GML	PAB<A<HNE=;>?NKMA>K>QIEHK>=MAKHN@A:G
:BK<K:?MHK;:EEHHG<:FI:B@G
*HM HGER MA> BGM>KIK>M:MBHG H? LAHKM
M>KF >O>GML	 ;NM :ELH MA> <HFIK>A>GLBO>
MK:GLIHKM BGO>KLBHG ?K:F>
PHKD <:G ;> BFIKHO>=	 B? BG
LBMN F>:LNK>F>GML H? MA>
;HNG=:KR E:R>K A>B@AM PHNE= ;> :O:BE:;E> !Q>FIE:KBER	 MABL PHNE= >:L> MA>
:NMHF:M>= =>M><MBHG H? MA> P>EE
FBQ>= I>KBH=L	 PAB<A HMA>KPBL> <HNE= ;> BG?>KK>=
?KHF:O>KR<HFIK>A>GLBO>:G:ERLBLH? MA>FBQBG@K:MBHL ?KHF=B??>K>GM MHP>K E>O>EL
HGER #BO>G MA:M MA> P>EE
FBQ>= I>KBH=L <:G ;> K>EB:;ER =>M><M>=	 MA>L> BG=BOB=N:E
=:M: IHBGML <HNE= ;> @BO>G : LMKHG@>K P>B@AM ?HK <HGLMK:BGBG@ MA> ?ENQ ?B>E=L 0ABL
:IIKH:<A PHNE= BFIER MA:M MA> P>B@AMBG@ ?HK BG=BOB=N:E =:M: IHBGML PHNE= ;>
BFIE>F>GM>=BGMA>BGO>KLBHGLRLM>FI:KM?KHFMABL	MA>BGO>KLBHGFH=>E?K:F>PHKD
<:G ;> >GA:G<>= ;R BG<K>:LBG@ MA> LI:MB:E K>LHENMBHG MH \ ?HK :EE :
IKBHKB ?ENQ
<HFIHG>GML NKK>GMER	 L:M>EEBM> K>FHM> L>GLBG@ IKH=N<ML :K> NG=>K =>O>EHIF>GM
:G=FB@AM@BO>:==BMBHG:EBG?HKF:MBHGBGMA>?NMNK>)HK>HO>K	MA><HFI:KBLHGH?MA>
&>G: BGO>KLBHGLRLM>F MH MA>L>MNILH?HMA>KL<B>GMB?B<@KHNIL<:GA>EI MH BFIKHO>
MA>:E@HKBMAFL:G=MH;>MM>K<HGLMK:BGMA>K>@BHG:E?ENQ>L
>LB=>MA>M><AGB<:EBFIKHO>F>GML	MA>=:M:L>MF:R>G<HNK:@>?NKMA>KL<B>GMB?B<
LMN=B>L"KHF:F>M>HKHEH@B<:EIHBGMH?OB>PBM BLBGM>K>LMBG@MHDGHPB?MA>MK:GLIHKM
FH=>EL <HNE= K>IK>L>GM MA> LMKHG@ M>FI>K:MNK> BGO>KLBHGL =NKBG@ PBGM>K :G= MA>
E:K@>KL<:E><BK<NE:MBHGLBGMA>5>GBL>BKBO>K;:LBG=NKBG@LNFF>K
%GO>LMB@:MBHGLH?MA><:K;HG<R<E>F:RLM:KMPBMA:?NKMA>K:G:ERLBLH?MA>EH<:E?ENQ
>LMBF:M>L"HK>Q:FIE>	B?MA>L>>LMBF:M>L:K>LIEBMNIBGMHGB@AM:G==:RMBF>I>KBH=L	
GH<MNKG:E K>LIBK:MBHG ?ENQ>L <:G ;> BG?>KK>= :G= ;> :G:ERS>= ?HK MA>BK M>FI>K:MNK>
L>GLBMBOBMR0ABL=>I>G=>G<RPHNE=:EEHP:G>QMK:IHE:MBHGH?MA>K>LIBK:MBHG?ENQ>LMH
=:RMBF> :G= MA>K>?HK> PHNE= K>O>:E MA> #KHLL !<HLRLM>F ,KH=N<MBOBMR  ) :L
=B??>K>G<>MHMA>'?ENQ>L0A><:K;HG?ENQ>L<:G;><HKK>E:M>=MHMA>BK=KBO>KL	>@
M>FI>K:MNK>	K:=B:MBHG	IK><BIBM:MBHG	LHBEM>FI>K:MNK>:G=ANFB=BMR	A>:M?ENQ>L	:G=
PBG=I:MM>KGL0ABLDGHPE>=@><:G;>BG<HKIHK:M>=BGMHIKH<>LLLMN=B>L?HK:;>MM>K
,JBB6GN6C9DJIADD@
 
NG=>KLM:G=BG@:G=JN:GMB?B<:MBHGH? MA><EBF:M>L>GLBMBOBMRH? MA>;HK>:E ?HK>LML:G=
LHBEL:KHNG=6+00+
+GE:K@>KL<:E>	MA>+L>:LHG:E<R<E>:G=BML:GHF:EB>L<:GM>EE:;HNM<A:G@>L
BG MA> L>:LHG:E ;>A:OBHK H? PAHE> ><HLRLM>FL 7.:G=>KLHG >M :E	 8 +G>
>Q:FIE>P:L:EK>:=RH;L>KO>=	PA>G MA>!NKHI>:GA>:MP:O> <HGLB=>K:;ER
FH=B?B>= MA>6+00+L>:LHG:E <R<E>0A>FH=>E ?K:F>PHKD MA:M A:L;>>GNL>= BG
MA>IK>L>GMPHKD<:GA>EIMHJN:GMB?RMAHL>=KHN@AMBFI:<ML	B?BMBL>QM>G=>=BGMBF>
MH MA>R>:K:G=IHLLB;ER BGLI:<> MH MA>!NKHI>:GI:KMH?.NLLB:)HK>HO>K	
MA><HFI:KBLHGH? MA>+H;L>KO:MBHGLPBMA MA>+:G=:>KHLHE=:M:<:GA>EI MH
<:E<NE:M>MA><HGMKB;NMBHGH??HK>LM?BK>LMHMA>LB@G:E
0A> E:K@> BGM>K:GGN:E O:KB:;BEBMR BG MA> + LB@G:E MA:M BL <A:K:<M>KBLMB< ?HK
<HGMBG>GM:E LBM>L EBD> 6+00+ A:L :G :=O:GM:@> : =BLMBG<M LB@G:E <:G ;> >:LBER
:MMKB;NM>=MHMA>IHLLB;E>K>:LHGH?MA>:GHF:ERL:GBEENLMK:MBHG	MA>O:KRBG@E>G@MA
H?MA>@KHPBG@L>:LHGMAKHN@ALAB?MBG@MA:P<R<E>L:G=LHBE?K>>SBG@=:M>L7/FBMA>M
:E	8PBEEE>:O>:=>M><M:;E>?BG@>KIKBGMHGMA>L>:LHG:E<R<E>:M6+00+
+G MA> EHG@ M>KF	 MA> BFIHKM:G<> H? MA> F>:LNK>F>GML PBEE @KHP	 ;><:NL>
<EBF:MB< <A:G@>L:K> K>E:M>= MH MBF> L<:E>L H?  R>:KL :G= EHG@>K %G MA> <HFBG@
R>:KL	MA>K>@BHG:E:MFHLIA>KB<BGO>KLBHGFH=>E<:GFHGBMHK?NMNK>=>O>EHIF>GMLH?
MA> <:K;HG IHHEL BG MA> O>@>M:MBHG :G= P>ME:G=L 0A> <:E<NE:M>= <:K;HG ?ENQ>L
:<KHLL /B;>KB: <:G ;> <HFI:K>=PBMA HMA>K L:M>EEBM> IKH=N<ML	 >@ MA> LAB?M BG MA>
@KHPBG@L>:LHG><:NL>MA>E:K@>LMM>FI>K:MNK><A:G@>LH?MA>?NMNK><EBF:M>:K>
IK>=B<M>=?HK/B;>KB:	MABLK>@BHG:<ML:L:G>:KERBG=B<:MHK?HKHMA>K><HLRLM>FLA>K>	
MA>LMK>G@MALH?<EBF:M>?>>=;:<DL<:G;>LMN=B>=?BKLMLMA>:MFHLIA>KB<BGO>KLBHG
FH=>E@BO>LMA>MHM:E;N=@>M	BMPBEE;>IHLLB;E>MHM>EEPAB<AIKH<>LLBL=HFBG:MBG@BG
:P:KF>K:G=+KB<A>K>GOBKHGF>GM>BMA>KMA>BG<K>:L>=IKH=N<MBOBMRH?MA>?HK>LML
7*>F:GB >M :E	 8	 HK MA> >GA:G<>= LHBE :G= EBMM>K =><HFIHLBMBHG	 >Q>FIE:KBER
LAHPG K><>GMER ?HK MA> MKHIB<L;R/:R>K>M:E 78A:G@>L BG M>FI>K:MNK>:G=
IK><BIBM:MBHGPBEE:==BMBHG:EERFH=B?RMA>P>ME:G=:G=I>KF:?KHLM>QM>GM	?BK>K>@BF>L	
:G=><HLRLM>F<HFIHLBMBHG70<A>;:DHO:>M:E	8LLH<B:M>=?>>=;:<DLHGMA>
@K>>GAHNL>@:L<HG<>GMK:MBHGL<:G;>>QIEHK>=
0A>MA:PBG@H?I>KF:?KHLMEBGDL+:G=$H;L>KO:MBHGLHMA	BG<HF;BG:MBHG
PBMAMA>BKBLHMHIB<<HFIHLBMBHG?KHFMA>?E:LDL>KB>L	F:RA>EIMH=>M><MI:KMB<NE:KER
ONEG>K:;E>I>KF:?KHLM:K>:L	:LBMBL:<HFFHGLHNK<>K>@BHG+GLAHKM>KMBF>L<:E>	
MA>6+00+$=:M::G=<HNIE>= ?ENQ ?B>E= <:E<NE:MBHGLF:R:EK>:=R<HGMKB;NM> MH
MA>LHENMBHGH?MA><NKK>GMe>GB@F:fH?MA>K><>GMF>MA:G>;N=@>M7$>BF:GG	8	
PA>MA>K<A:G@>LBG?HLLBE?N>E>FBLLBHGL7R=BG>M:E	8HKBGKB<>:@KB<NEMNK>7':B
>M:E	8:K>K>LIHGLB;E>?HKK><>GMK>=N<MBHGBGMA>$@KHPMAK:M>
"BG:EER	>:<A:==BMBHG:EF>:LNK>F>GMLM:MBHGPBEE?NKMA>K=>O>EHIMA>@K>>GAHNL>
@:L>L G>MPHKD !:KMA *>MPHKDL	 %GM>@K:M>= :K;HG +;L>KOBG@ /RLM>F %+/	
L:M>EEBM> FBLLBHGL :G= :== BG?HKF:MBHG ?HK MA> NG=>KLM:G=BG@ H? MA> <:K;HG <R<E>
 ,JBB6GN6C9DJIADD@

?NG<MBHGBG@1EMBF:M>ER	>:<AFH=>EBLHGER:LK>IK>L>GM:MBO>:LMA>=:M::EEHPL0A>
>QMK: DGHPE>=@> <:G ?NKMA>K A>EI MH JN:GMB?R MA> ANF:G BG?EN>G<> HG MA> >:KMA
LRLM>F MH=:R	 :G= F:R >G:;E> K>L>:K<A>KL MH IK>=B<M MA> IHM>GMB:E ?NMNK>
<HGL>JN>G<>LH?HNK:<MBHGL
,JBB6GN6C9DJIADD@
 
G References 
X"C:K:GNL6A@L>I=C6IJG:DC:G:8:>K:H;6GBDG:I=6C=:H::@H
Y
&HAG)NBK


<>O>=H	+	)HK:>L	+((	 :/BEO:	.	"BMSC:KK:E=	 .	/:D:B	.'	/M:>;E>K	.)	:G=SBDHPLDR	)
& "C;:GG>C< CD8IJGC6A HJG;68: ;AJM:H ;GDB K:GI>86A EGD;>A:H D; H86A6GH >C 6C B6ODC E6HIJG:	 #EH;:E
A:G@>BHEH@R		
	
=:<AB	5	':P:FNK:	'	KFB	(	:G='>>EBG@	.">;;JH>K:H:E6G6I>DCD; I=: ADL:G6IBDHE=:G:	/<B>G<>	
	
	=HBL<B>G<>	
AF:=HO	 .	 #>K;B@	 	 'K>ML<AF>K	 .	 'HKG>K	 /	 .H=>G;><D	 	 HNLJN>M	 ,	 :G= .:FHG>M	 )
DBE6G>C<=><=G:HDAJI>DC0+	/)+&H>BJA6I>DCH6C9ILD<AD76A(IG6CHEDGIBD9:AHL>I=8D6HI6A
IDL:GB:6HJG:B:CIHD;(	BH@>HL<B>G<>L		
	
EE:G	   3 ->B: 6C9 G:FJ:C8N ->B:	DB6>C =6G68I:G>O6I>DC HI>B6I>DC 6C9 )G:9>8I>DC D; )G:8>H>DC
AD8@H6C9(H8>AA6IDGH	%!!!0K:GL:<MBHGLHG1EMK:LHGB<L">KKH>E><MKB<L:G="K>JN>G<RHGMKHE		

	
EEBLHG	!	:G="K:G<>R	.&/:G>;N>C<,DJI=:GC!:B>HE=:G: IG:C9H >C6IBDHE=:G>886G7DC9>DM>9:HI67A:
>HDIDE:H	 &HNKG:E H? #>HIARLB<:E .>L>:K<A
MFHLIA>K>L	  	 =HBC=	

KLABGHO	)	 >E:G	 	  :OR=HO	 	 %GHNR>	#	 'K:LGHO	+	):DLRNMHO	 /	):<AB=:	 0	 "H?HGHO	 	 :G=
/ABFHR:F:	 ' ,E6I>6A 6C9 I:BEDG6A K6G>67>A>IN D; ( 6C9 ! 8DC8:CIG6I>DCH >C I=: HJG;68:
6IBDHE=:G>8 A6N:G DK:G 0:HI ,>7:G>6	 MFHLIA>KB< :G= +<>:GB< +IMB<L	 	 
	
=HB/	:
KLABGHO	 )	 >E:G	 	  :OR=HO	  	 %GHNR>	 #	 ):DLRNMHO	 /	 ):<AB=:	 0	 :G= "H?HGHO	  /:GI>86A
9>HIG>7JI>DC D; <G::C=DJH: <6H:H 67DK: 0:HI:GC ,>7:G>6 7N I=: ADC<	I:GB B:6HJG:B:CI 96I6	
MFHLIA>KB<:G=+<>:GB<+IMB<L		
	=HB/	;
N;BG>M	)	>K;B@B>K	,	>KGAH?>K	$	>L<:MMB		">B@>GPBGM>K		>M:EDBE6G>C<(HIDG6<:6C9
69K:8I>DC8DC9>I>DCH6IC><=I6I9>;;:G:CI86G7D:JGD;AJMH>I:H	HNG=:KR
(:R>K)>M>HKHEH@R		

	
N;BG>M	 ) 99N 8DK6G>6C8: ( ;AJM B:6HJG:B:CIH >C CD8IJGC6A 8DC9>I>DCH C 6C6ANH>H D; I=: EGD7A:B	
!<HEH@B<:EIIEB<:MBHGL		
	=HB
	
N;BG>M	)	">B@>GPBGM>K		$>BG>L<A		>KGAH?>K		:G>I:	!	>M:E>G:8I69K:8I>DCB:6HJG:B:CIH9D
CDI=:AEIDHDAK:I=:C><=I	I>B:(8ADHJG:EGD7A:BK>9:C8:;GDBI=G::9>;;:G:CI;DG:HIH	@KB<NEMNK:E
:G="HK>LM)>M>HKHEH@R		
	=HBC:@K?HKF>M	
R=BG	)	2>KANELM	'.	/:EMSF:G	!/	:MME>	)+	)HGMSD:	/	E:D>	 .	0:G@	-	:G=,K:MA>K	)
& +:8:CI 9:8G:6H:H >C ;DHH>A	;J:A :B>HH>DCH D; :I=6C: 6C9 B:I=6C: 9:G>K:9 ;GDB ;>GC 6>G	 *:MNK>	
	
	=HBG:MNK>	
:<:LMHP	.&D9JA6I>DCD;6IBDHE=:G>886G7DC9>DM>9:7NI=:,DJI=:GC(H8>AA6I>DC	*:MNK>		

	
:=:PR	*J6CI>;N>C<86G7DCEGD8:HH:HD;I=:I:GG:HIG>6A7>DHE=:G:>C6<AD76A6IBDHE=:G>8>CK:GH>DC76H:9DC
6IBDHE=:G>8 B>M>C< G6I>D G:BDI: H:CH>C< 6C9 B:I:DGDAD<>86A 96I6	 0><AGB<:E .>IHKM 2HE 	 %//*

	):Q
,E:G<D
%GLMBMNM?[KBH@>H<A>FB>	&>G:	II	
:DPBG	,/	0:GL	,,	$NKLM	 "	:G=6A:H	(&:6HJG:B:CIHD;86G7DC9>DM>9:DCK:GNI6AA IDL:GH
G:HJAIH D; I=: '(&% EGD<G6B	 0>EENL	 	 
	 =HBC
M


Q	
:DPBG	,/	 :OBL	'&	5B		3H?LR	/	)NG@>K	&3	:G=$:LSIK:	(+:<>DC6A86G7DC9>DM>9:;AJM:H
;GDBB>M>C<G6I>D96I6	0>EENL		
	
:E=H<<AB	  	 "BGGB@:G	 &	 3BELHG	 '	 ,:P 1	 ' 0	 :G= ":E@>	 !(C &:6HJG>C< ':I 8DHNHI:B 6G7DC
M8=6C<: (K:G -6AA /:<:I6I>DC DC DBEA:M -:GG6>C	 HNG=:KR
(:R>K )>M>HKHEH@R	 	 
	
:	
  +:;:G:C8:H

:E=H<<AB	  	$BG<DL		:G=)>R>KL	0,&:6HJG>C<>DHE=:G:	IBDHE=:G:M8=6C<:HD;>DAD<>86AAN
+:A6I:9 6H:HL>I=&>8GDB:I:DGDAD<>86A&:I=D9H	!<HEH@R		
	
:KDE>R	),	)HGDL	,/	$>PBMM	&	):<AB=:	0	 >L:B		>M:EHH:HH>C<I=:C:6GHJG;68:H:CH>I>K>IND;
,"&!26IBDHE=:G>8(G:IG>:K:9JH>C<,"0&	(,	MFHLIA>KB<A>FBLMKR:G=,ARLB<L	
	
	=HB:<I


	
:KKBHI>=KH	 	"BL<A>K	!)	(NM>K;:<A>K	&	0KB@H	.)	:G=#:K<X:
$>KK>K:	.-=:!DI,JBB:GD;
+:9G6L>C<I=:-:BE:G6IJG:+:8DG9&6ED;JGDE:	/<B>G<>	=HBL<B>G<>	
>=KBMLDR	%	EBGHO	2#	#>KLABGDHO:	 	#HEBMLRG	#/	 RFGBDHO	2,	>M:EHH:HHB:CI+:EDGIDC
A>B6I:=6C<:6C9>IHDCH:FJ:C8:H>C+JHH>6C:9:G6I>DC	 :C:G6A,JBB6GN	">=>K:E/>KOB<>?HK
$R=KHF>M>HKHEH@R:G=!GOBKHGF>GM:E)HGBMHKBG@.HLAR=KHF>M	)HL<HP		
>>K	 	 .>B<ALM>BG	 )	 0HF>EE>KB	 !	 B:BL	 ,	 &NG@	 )	 >M :E -:GG:HIG>6A  GDHH 6G7DC >DM>9: .EI6@:
 AD76A>HIG>7JI>DC6C9DK6G>6I>DCL>I=A>B6I:	/<B>G<>	L<B>G<>	L<B>G<>	

>K@:F:L<AB	 ,	 "K:GD>G;>K@	 	 )>BKBGD	 & "	 'KHE	 )	  >GM>G>K	 "	 >M :E ,6I:AA>I: 8=6GID<G6E=N D;
6IBDHE=:G>8 B:I=6C: ;GDB ,"&!2DC 7D6G9 '/",- 
 K6AJ6I>DC 76H:9 DC >CK:GH: BD9:A
H>BJA6I>DCH	&HNKG:EH?#>HIARLB<:E.>L>:K<A
MFHLIA>K>L	 	
>K@:F:L<AB	,	"K:GD>G;>K@		)>BKBGD	&"	'KHE	)	2BEE:GB	)#	>M:E "CK:GH:BD9:A>C<D;<AD76A6C9
G:<>DC6A!:B>HH>DCHJH>C<,"&!2H6I:AA>I: G:IG>:K6AH	 &#>HIARL.>L	 	 	
C=	
>K@:F:L<AB	,	'KHE	)	)>BKBGD	 &"	 >GM>G>K	"	/>@>KL		 >M :E "CK:GH:BD9:A>C< D;JGDE:6C!
:B>HH>DCH		&#>HIARL.>L	 	 	=HBC=	
B:G	$	':P:	/.	ABG	)	,:PLHG	/	6AN	6	.:L<A	,	:G=3N	/I:HID;H:CH>I>K>INID8DCK:8I>K:
IG6CHEDGI >C 6 <AD76A 6IBDHE=:G>8 ( H>BJA6I>DC	 0>EENL 	 	 
	 C

Q	
HAG	 0 &	 (>MM>GF:B>K	   ,	 /:MANENK	 '	 HPEBG@	 ( 	 ,H=>LM	 !	 )< HG:E=	 ' 	 :G= "KB;HK@	 0
&:I=6C: :B>HH>DCH ;GDBL:HI:GC ,>7:G>6C L:IA6C9H =:I:GD<:C:>IN 6C9 H:CH>I>K>IN ID 8A>B6I: 8=6C<:	
!GOBKHGF>GM:E.>L>:K<A(>MM>KL		
HGG>K	3 A>B6IDAD<ND;I=:%DL%:K:A#:I	)HGMAER3>:MA>K.>OB>P		
	=HB

+0((&+	
NLBG@>K	 &  K6AJ6I>DC D; I=: 88JG68N L>I= 0=>8= GN :EDH>I>DC 6C : &:6HJG:9 L>I= JGG:CI
&>8GDB:I:DGDAD<>86A -:8=C>FJ:H	 &HNKG:E H? EBF:M> :G= IIEB>= )>M>HKHEH@R	 	 
	
=HB
!+033+	
NME>K	),	 :OBL	'&	 >GGBG@	/	:G=':P:	/..H>C<8DCI>C:CI6AD7H:GK6I>DCH>C<AD76A6IBDHE=:G>8
>CK:GH>DCH D; ( 'DGI= B:G>86C 86G7DC HDJG8:H 6C9 H>C@H	 0>EENL 	 	 
	
=HBC
Q	
:G:=>EE	&#	(>-N>K>		.:NI:<A	).	"B>E=		NBM>GANBL	!0	>M:EDCIG>7JI>DCHID688:A:G6I>C<
6IBDHE=:G>8 ( <GDLI= ;GDB :8DCDB>8 68I>K>IN 86G7DC >CI:CH>IN 6C9 :;;>8>:C8N D; C6IJG6A H>C@H	
,KH<>>=BG@L H? MA>*:MBHG:E <:=>FR H? /<B>G<>L H? MA>1GBM>=/M:M>L H? F>KB<:	 	 

	
:H	 ) '	 ):KLA:EE	 /	 :G= #K>@LHG	 '  AD76A 86G7DC :M8=6C<: 6C9 B:I=6C: :B>HH>DCH ;GDB C6IJG6A
L:IA6C9H EEA>86I>DC D; 6 EGD8:HH	76H:9 BD9:A	 &HNKG:E H? #>HIARLB<:E .>L>:K<A
MFHLIA>K>L	
 	
	
:KHN@>		HNLJN>M	,	,>REBG	,	.:RG>K	,&	:G=B:BL	,0=6I86CL:A:6GC;GDBJGDE:6C8DCI>CJDJH
6IBDHE=:G>8 (B:6HJG:B:CIH ID FJ6CI>;N G:<>DC6A ;AJM:H 	 )6GI  )DI:CI>6A D; I=:  C:ILDG@	
MFHLIA>KB<A>FBLMKR:G=,ARLB<L		
	=HB:<I


	:
:KHN@>	 	 .:RG>K	 , &	 ,>REBG	 ,	 HNLJN>M	 ,	 A>O:EEB>K	 "	 :G= B:BL	 ,0=6I 86C L: A:6GC ;GDB
JGDE:6C8DCI>CJDJH6IBDHE=:G>8(B:6HJG:B:CIHIDFJ6CI>;NG:<>DC6A;AJM:H	)6GI,:CH>I>K>IND;
;AJM688JG68NID>CK:GH:H:IJE	MFHLIA>KB<A>FBLMKR:G=,ARLB<L		
	=HB:<I



	;
A>G	 $	 3BG=>KEB<A	 &	 #>K;B@	 	 $H>?>K	 	 .>EE:	  3	 >M :E !><=	688JG68N 8DCI>CJDJH 6>G7DGC:
B:6HJG:B:CIHD;<G::C=DJH:<6H:H(6C9!JH>C<I=:86K>ING>C<	9DLCHE:8IGDH8DEN+,
I:8=C>FJ:	MFHL)>:L0><A		
	=HB:FM


	
A>G	&)	A>G	6	:G=0:GL	,:G>K>C<96>AN86G7DC;AJM:H;GDB=DJGAN(B>M>C<G6I>DHB:6HJG:9DC
I=: 0% I6AA IDL:G C JEH86A>C< B:I=D9DAD<N	 &HNKG:E H? #>HIARLB<:E .>L>:K<A
BH@>HL<B>G<>L	
#	
	
 +:;:G:C8:H
 
B:BL	 ,	 :G:=>EE	 & #	 (NRLL:>KM	 /	 A>O:EEB>K	 "	 /AOB=>GDH	 	 >M :E6C L: G:8DC8>A: 6IBDHE=:G>8
:HI>B6I:H D; I=: 'DGI=:GC I:GG:HIG>6A 86G7DC H>C@ L>I= A6C9	76H:9 688DJCI>C<	 NKK>GM +IBGBHG BG
!GOBKHGF>GM:E/NLM:BG:;BEBMR		
	:
B:BL	 ,	 .:RG>K	 ,	 A>O:EEB>K	 "	 HNLJN>M	 ,	 (H@:G	 )	 ,>REBG	 ,	 :G= .:FHG>M	 ) IBDHE=:G>8
>CK:GH>DCH ;DG :HI>B6I>C< ( ;AJM:H B:I=D9H 6C9 E:GHE:8I>K:H	 EBF:MB< A:G@>	 	 
	
=HBL


	;
KHLLHG	!.86K>ING>C<	9DLC6C6ANO:G;DGB:6HJG>C<6IBDHE=:G>8 A:K:AHD;B:I=6C:86G7DC9>DM>9:6C9
L6I:G K6EDG	 IIEB>= ,ARLB<L 
(:L>KL :G= +IMB<L	 	 
	 =HBL


R	

 : HLM:	 #	 :G= /M>>E>	 ( , :I> #KBFL G>P EHP ?EHP	 AB@A IK><BLBHG	 BG LBMN + :G:ERL>K LRLM>F 

 >O>EHIF>GMLM:MNL:G=K>LNEML?KHF?HNKFHGMALHI>K:MBHG:MLI>G=:E>	3)+)>>MBG@H?!QI>KML
HG+)>:LNK>F>GML	/MH<DAHEF	
 :N;>&K		H>KBG@	'	G=K>PL	!	:G=3H?LR	/!><=	)G:8>H>DC6HI	+:HEDCH:>G7DGC:
(C6ANO:G;DG"C,>IJ,6BEA>C<;GDBI=:,JG;68:IDI=:&>99A:,IG6IDHE=:G:	&HNKG:EH?MFHLIA>KB<
:G=+<>:GB<0><AGHEH@R	 	 
	 =HB
$,".+	

 :OBL	'&	:DPBG	,/	5B	4	>K@>K	3	6A:H	(	0><E:P	.)	:G=%L>;K:G=L	&#-=:6CCJ6A
8N8A:H D; ( 6C9!( :M8=6C<: DK:G 6 CDGI=:GCB>M:9 ;DG:HI 6H D7H:GK:9 ;GDB 6 K:GN I6AA IDL:G	
#EH;:EA:G@>BHEH@R		
	
 >GF:G	'(	K:LL>NK	#	AB=MA:BLHG@		B:BL	,	HQ	,)	>M:EDJEA>C<H:IL::C=6C<:H>CI=:
A>B6I: ,NHI:B 6C9 >D<:D8=:B>HIGN
 "C A>B6I: =6C<:  -=: )=NH>86A ,8>:C8: 6H>H

DCIG>7JI>DCD;0DG@>C< GDJE " ID I=:DJGI=HH:HHB:CI+:EDGID; I=: "CI:G<DK:GCB:CI6A)6C:ADC
A>B6I:=6C<:	:F;KB=@>1GBO>KLBMR,K>LL	:F;KB=@>	1GBM>='BG@=HF:G=*>P5HKD	*5	1/	

 EN@HD>G<DR	!&	)R>KL	.	(:G@	,)	):L:KB>	'	KHMP>EE	)	0AHGBG@	'3	$:EE	 	!EDBGL	
& 3	 :G= /M>>E>	 ( , DCK:GH>DC D; '( 6IBDHE=:G>8 9GN 6>G ! BDA: ;G68I>DCH ID 6
<G6K>B:IG>86AAN EG:E6G:9 HI6C96G9 H86A:	 &HNKG:E H? #>HIARLB<:E .>L>:K<A
MFHLIA>K>L	  	
 	=HB& 	
 EN@HD>G<DR	!&	KNAPBE>K	(	3ABM>	&3	!FFHGL	('	*HO>EEB	,	>M:E(7H:GK6I>DC6A8DCHIG6>CIH
DC G:8:CI >C8G:6H:H >C I=: 6IBDHE=:G>8 ! 7JG9:C	 #>HIARL .>L (>MM	 	 (	
@E	
! #.!FBLLBHG :M:;:L> ?HK#EH;:EMFHLIA>KB<.>L>:K<A	!NKHI>:GHFFBLLBHG	&HBGM.>L>:K<A>GMK>
&.*>MA>KE:G=L !GOBKHGF>GM:E LL>LLF>GM @>G<R ,(	 K>E>:L> O>KLBHG 
AMMI>=@:KCK<><>NKHI:>N	:<<>LL	
!G>KHMA	'	'C>EELMKZF	!	:G=$HEFWG	'"CI:G6CCJ6A6C9H:6HDC6AK6G>6I>DCH>CIG6CHEDGIID6B:6HJG>C<H>I:
>CL:HI:GC,>7:G>66C9I=:>G >BE68IDC I=:D7H:GK:96IBDHE=:G>8(B>M>C<G6I>D	&#>HIARL.>L	
 		C=	
!GMBG@	%#	:G=):GL;KB=@>	&2,:6HDC6AHDJG8:H6C9H>C@HD;6IBDHE=:G>8(>G:8I>CK:GH>DCD;;>AI:G:9
96I6	0>EENL		
	C
M;Q	
(  AD76A DG:HI +:HDJG8:H HH:HHB:CI  	 )GD<G:HH IDL6G9H HJHI6>C67A: ;DG:HI B6C6<:B:CI	 "+
?HK>LMKR I:I>K 	 "HH= :G= @KB<NEMNK> +K@:GBS:MBHG H? MA> 1GBM>= *:MBHGL	
AMMIPPP?:HHK@=H<K>I:>:>AMF	%/*


	.HF>	
">B@>GPBGM>K		>KGAH?>K		:G=2H@M	.-=:>C;AJ:C8:D;69K:8I>DCDCI=:H=DGII:GB(	7J9<:I >C6C9
67DK:6;DG:HI86CDEN	HNG=:KR
(:R>K)>M>HKHEH@R		
	
">B@>GPBGM>K		>KGAH?>K		!B<A>EF:GG	1	$>BG>L<A		$>KM>E	)	>M:EDBE6G>HDCD;=DG>ODCI6A6C9
K:GI>86A69K:8I>K:(;AJM:H6I I=G::;DG:HIH>I:H	@KB<NEMNK:E:G="HK>LM)>M>HKHEH@R		
	
C:@K?HKF>M	
"BGGB@:G	 &  8DBB:CI DC I=: E6E:G 7N %::  (C B>8GDB:I:DGDAD<>86A D7H:GK6I>DCH D; HJG;68:	6>G
:M8=6C<:DK:GI6AAK:<:I6I>DC	@KB<NEMNK:E:G="HK>LM)>M>HKHEH@R		
	
"E>LL:	$	.H=BHGHO		#N@@>G;>K@>K	#	"N<AL	$	):@=HG	,	>M:E%6C9H86E:8DCIGDAHD;!;AJM:H>C6
86I8=B:CID; I=: ;DG:HI IJC9G6:8DIDC: >CCDGI=:GC,>7:G>6	#EH;:EA:G@>BHEH@R		
	

"KB;HK@	0	/H>@::K=	$	AKBLM>GL>G	0.	(EHR=	.	:G=,:GBDHO	*/,>7:G>6CL:IA6C9H0=:G:6H>C@>H
6HDJG8:	#>HIARLB<:E.>L>:K<A(>MM>KL			=HB#(	
"KB>=EBG@LM>BG	 ,	 $HN@AMHG	. 	):KE:G=	#	 $:<DE>K	 &	 H=>G	 0	 >M :E.E96I: DC( :B>HH>DCH	
*:MNK>#>HL<B>G<>		
	=HBG@>H	
  +:;:G:C8:H

 0+:EDGI'D
 I=0&("&::I>C<D;ME:GIH DC6G7DC>DM>9:(I=:G G::C=DJH: 6H:H6C9
+:A6I:9-G68:GH&:6HJG:B:CI-:8=C>FJ:H	0HKHGMH	:G:=:3)+0 *H	II	
 0+:EDGI'D
 I=0&("&::I>C<D;ME:GIH DC6G7DC>DM>9:(I=:G G::C=DJH: 6H:H6C9
+:A6I:9-G68:GH&:6HJG:B:CI-:8=C>FJ:H	$>ELBGDB	"BGE:G=3)+0 *H	II	
#>>EL		#EHHK	)	B:BL	,	HNLJN>M	,	,>REBG	,	>M:EDBE6G>C<6IBDHE=:G>8IG6CHEDGIBD9:AH;DG;JIJG:
G:<>DC6A>CK:GH>DCHDK:GJGDE:	)6GIB6EE>C<I=:6IBDHE=:G>8(H><C6AH	MFHLIA>KB<A>FBLMKR
:G=,ARLB<L		
	
#>K;B@		(BG	&	3H?LR	/	 :N;>		G=K>PL	!	/M>IA>GL		:DPBG	,/	:G=#K:BG@>K	
-DL6G98DCHIG6>C>C<G:<>DC6A	H86A:;AJM:HD;(L>I=6IBDHE=:G>8D7H:GK6I>DCHDK:G68DCI>C:CI

(7H:GK:9HE6I>6AK6G>67>A>IN;GDB6>G7DGC:EA6I;DGBH	&HNKG:EH?#>HIARLB<:E.>L>:K<A
MFHLIA>K>L	
 		=HB& 	:
#>K;B@		(BG	&	3H?LR	/	 :N;>		G=K>PL	!	/M>IA>GL		:DPBG	,/	:G=#K:BG@>K	
-DL6G98DCHIG6>C>C<G:<>DC6A	H86A:;AJM:HD;(L>I=6IBDHE=:G>8D7H:GK6I>DCHDK:G68DCI>C:CI

 C6ANH>H D; (+ 96I6 JH>C< 6 G:8:EIDG	DG>:CI:9 ;G6B:LDG@	 &HNKG:E H? #>HIARLB<:E .>L>:K<A

MFHLIA>K>L	 		=HB& 	;
#>K;B@		(BG	&	)NG@>K	&3	:G=3H?LR	/0=6I86CIG68:GD7H:GK6I>DCH>CI=:8DCI>C:CI6A7DJC96GN
A6N:GI:AAJH67DJIHJG;68:	6IBDHE=:G:;AJM:H	MFHLIA>KB<A>FBLMKR:G=,ARLB<L		
	
#>K;B@	 	 'ZKG>K	 /	 :G= (BG	 &  /:GI>86A B>M>C< >C 6IBDHE=:G>8 IG68:G IG6CHEDGI BD9:AH :GGDG
8=6G68I:G>O6I>DC6C9EGDE6<6I>DC	MFHLIA>KB<A>FBLMKR:G=,ARLB<L		
	=HB:<I



	
#>K;B@	 	  HEF:G	  &	 :G= $>BF:GG	 )(C D7H:GK6I>DC6A 6C9 BD9:AA>C< HIG6I:<>:H I6G<:I:9 6I G:<>DC6A
86G7DC:M8=6C<:DK:G8DCI>C:CIH	BH@>HL<B>G<>L		
	
#E:@HE>O	 ) 2	 #HEHO:MLD:R:	 ! 	 :G= /AGRK>O	 *   G::C=DJH: <6H :B>HH>DC >C 0:HI ,>7:G>6	
HGM>FIHK:KR,KH;E>FLH?!<HEH@R		
	
#(+(2%!3
+  HHI>K:MBO> MFHLIA>KB<  :M: %GM>@K:MBHG	 ,KHC><M 
 :K;HG  BHQB=>  
.+)	 *+
!/.(	 HNE=>K	 HEHK:=H  O:BE:;E> HG %GM>KG>M OB: :GHGRFHNL "0, MH ?MI<F=EGH::@HO	 ,:MA
<<@<H#(+(2%!3	:<<>LL	
#EHHK	)	:DPBG	,/	$NKLM	 "	(H<D	(	 K:QE>K	.	:G=0:GL	,,0=6I>HI=:8DC8:CIG6I>DC;DDIEG>CID;
6I6AAIDL:G	&HNKG:EH?#>HIARLB<:E.>L>:K<A	 	
	
#Z<D>=>	 )	 0NKG>K	   ,	 )B<A:E:D	  )	 2B<D>KL	  	 :G= (:P	  !,:CH>I>K>IN D; 6 HJ7G:<>DC6A H86A:
6IBDHE=:G>8 >CK:GH: ( BD9:A>C< ;G6B:LDG@ ID 7DJC96GN 8DC9>I>DCH	 &HNKG:E H? #>HIARLB<:E
.>L>:K<A
MFHLIA>K>L		=HB& 	
#HNK=CB	 / )	 $BKL<A	  %	 )N>EE>K	 ' (	 5:=:O	 2	 G=K>PL	  !	 :G=)B<A:E:D	  )+:<>DC6A	H86A:
<:DHI6I>HI>86A >CK:GH: BD9:A>C< D; 'DGI= B:G>86C ( ;AJM:H 6 HNCI=:I>8 96I6 HIJ9N	 MFHLIA>KB<
A>FBLMKR:G=,ARLB<L		
	:<I


	
#KHBLF:G	,	:G=/HC:	&(C<D>C<8A>B6I>88=6C<:>C'DGI=:GCJG6H>6?JHI>;>86I>DC;DG:ME:9>:CIG:H:6G8=	
!GOBKHGF>GM:E.>L>:K<A(>MM>KL			
#KHLL>	#	.HF:GHOLDR	2!	&HK@>GLHG	0	GMAHGR	'3	KHPG	&	:G=+O>K=NBG	,,/JAC:G67>A>IN6C9
;::9768@HD;E:GB6;GDHIID8A>B6I:8=6C<:	!HL0K:GL#1		
	=HB!+	

#NKG>R	'.	(:P	.)	 >GGBG@	/	.:RG>K	,&	:D>K	 	>M:E-DL6G9HGD7JHIG:<>DC6A:HI>B6I:HD;
( HDJG8:H 6C9 H>C@H JH>C< 6IBDHE=:G>8 IG6CHEDGI BD9:AH	 *:MNK>	 	 
	
=HB:	
$:LSIK:	(	:K<S:	6	:DPBG	,/	>K@>K	3	 :OBL	'&	:G=3>B=BG@>K	0&:6HJG>C<HNHI:B;DGI=:
ADC<	I:GBBDC>IDG>C<D;7>DHE=:G:6IBDHE=:G::M8=6C<:D;86G7DC9>DM>9:	&#>HIARL.>L	 	

	=HBC=	
$:LSIK:	(	:K<S:	6	 :OBL	'&	:G=0:K<S:R	'%DC<	I:GBI6AAIDL:G86G7DC9>DM>9:;AJMBDC>IDG>C<DK:G6C
6G:6 D; B>M:9 K:<:I6I>DC	 @KB<NEMNK:E :G= "HK>LM )>M>HKHEH@R	 
	 
	  +%
C:@K?HKF>M	
$>BF:GG	)	:G='ZKG>K	/-=:<AD76A6IBDHE=:G>8IG68:GBD9:A-&	):Q
,E:G<D
%GLMBMNM?[KBH@>H<A>FB>	
&>G:	
$>BF:GG	 ) -(, ,>7:G>6 	 >C6A +:EDGI	 ):Q ,E:G<D %GLMBMNM> ?HK BH@>H<A>FBLMKR	 &>G:	 AMMIPPP;@<

C>G:FI@=>;@<
LRLM>FLIKHC><MLP>;90+/M<HL:GGN:E9K>IHKM0+/9I=? E:LM :<<>LL
		
 +:;:G:C8:H
 
$>BF:GG	 )	 :G= .>B<ALM>BG	 ) -:GG:HIG>6A :8DHNHI:B 86G7DC 9NC6B>8H 6C9 8A>B6I: ;::9768@H	 *:MNK>	
	
	
$>BF:GG	 ) IBDHE=:G>8 H8>:C8: C><B6 D; I=: G:8:CI B:I=6C: 7J9<:I	 *:MNK>	 	 
	
=HB:	
$>BGMS>G;>K@	 &	 BKFBEB	3	 :G= 0A>BLL	 -=: 6IBDHE=:G>8 6:GDHDA DK:G ,>7:G>6 6H H::C ;GDB I=: B
3(--(IDL:G	0>EENL		
	=HBC
Q	
$>BGMS>G;>K@	 &	 BKFBEB	3	+MMH	.	 G=K>:>	)+	):R>K	 &	AB	 4	 :G=,:GHO	:GDHDA E6GI>8A:
CJB7:GH>O:9>HIG>7JI>DCH6C9E6GI>8JA6I:A><=I67HDGEI>DC6II=:3(--(I6AAIDL:G,>7:G>6		
MFHLIA>KB<A>FBLMKR:G=,ARLB<L		
	=HB:<I


	
$>EEBD>K	  .	 >KKR	 & 	 >MML	  '	 :DPBG	 , /	  :OBL	 ' &	 >M :E HI>B6I:H D; C:I ( ;AJM 7N
6EEA>86I>DCD;:FJ>A>7G>JB7DJC96GN A6N:G8DC8:EIH ID(6C9L6I:GK6EDGB:6HJG:B:CIH ;GDB6 I6AA
IDL:G	&HNKG:EH?#>HIARLB<:E.>L>:K<A
MFHLIA>K>L	 	
	
$Z?>K	=6G6@I:G>H>:GJC<9:G%J;I6CH6J<A:>IJC<KDC&:HHISGB:C:C<A=6G68I:G>O6I>DCD;6>G>CA:IIJ7>C<HD;
B:6HJG:B:CI IDL:GH	  BIEHF: MA>LBL	 ,ARLBD:EBL<A
LMKHGHFBL<A> ":DNEM:>M	 "KB>=KB<A /<ABEE>K
1GBO>KLBMR	&>G:	II	
$NGMBG@?HK=		(HP>	&	HHMA		&HG>L	 	$:KKBL	#.	#HA:K	('	:G=)>BK	,DCIG>7JI>DCH
D; 86G7DC 8N8A: JC8:GI6>CIN ID ;JIJG: 8A>B6I: EGD?:8I>DC HEG:69	 0>EENL	 	 
	
=HBC
Q	
$NKPBMS	) 	.B<<BNMH	 )	:DPBG	,/	 :OBL	' &	3:G@	3	5B		 :G=NME>K	),-G6CHEDGI D;
6G7DC>DM>9: >C I=:)G:H:C8:D;,IDGB,NHI:BHDK:G 6'DGI=:GC0>H8DCH>CDG:HI	 &HNKG:E H? MA>
MFHLIA>KB< /<B>G<>L	 	 
	 =HB
0+ %0+	

%, /HEHFHG	 /	 -BG	  	 ):GGBG@	 )	 EE>R	 . 	 >KGML>G	 0	 >M :E-:8=C>86A ,JBB6GN >C A>B6I:
=6C<:-=:)=NH>86A,8>:C8:6H>HDCIG>7JI>DCD;0DG@>C< GDJE"IDI=:DJGI=HH:HHB:CI
+:EDGID;I=:"CI:G<DK:GCB:CI6A)6C:ADCA>B6I:=6C<:	>=BM>=;R/HEHFHG	/	-BG	 	):GGBG@	)	
A>G	 6	 ):KJNBL	 )	 O>KRM	 ' 	 0B@GHK	 )	 :G= )BEE>K	 $ (	 :F;KB=@> 1GBO>KLBMR ,K>LL	
:F;KB=@>	1GBM>='BG@=HF:G=*>P5HKD	*5	1/	
&:<H;LHG	  .	 "E>M<A>K	 / ! )	 #KN;>K	 *	 /:KFB>GMH	 & (	 :G= #EHHK	 )  ?D>CI 6IBDHE=:G:	D8:6C
>CK:GH>DC;DGHJG;68:;AJM:HD;86G7DC9>DM>9:
&:I=D9H6C9<AD76A	H86A:;AJM:HKDA6GICD 
	#EH;:EBH@>H<A>FB<:ER<E>L		KMG#;	=HB@;	
&NG@	)	$>GD>E	'	$>KHE=	)	:G=ANKDBG:	#MEAD>I>C<HNC:G<>:HD;<AD76AA6C98DK:GEGD9J8IH;DG86G7DC
8N8A:BD9:A>C<	.>FHM>/>GLBG@H?!GOBKHGF>GM		
	
':B	 " )	 0RE>K	 / 	 .:G=>KLHG	 & 0	 :G= E:D>	   . +:9J8:9 B:I=6C: <GDLI= G6I: :MEA6>C:9 7N
9:8G:6H:9 'DGI=:GC !:B>HE=:G: B>8GD7>6A HDJG8:H	 *:MNK>	 	 
	
=HBG:MNK>	
':IE:G	 & + 0:IA6C9H 6I I=: %6HI  A68>6A &6M>BJB >HIG>7JI>DC 6C9 B:I=6C: :B>HH>DCH	 #>HIARLB<:E
.>L>:K<A(>MM>KL		
':IE:G	&+	"HE;>KMA	#	:G=$:N@ENLM:BG>	 +DA:D;B:I=6C:6C97>D<:C>8KDA6I>A:DG<6C>88DBEDJC9
HDJG8:H >C A6I: <A68>6A 6C9 !DAD8:C: ;AJ8IJ6I>DCH D; 6IBDHE=:G>8 B:I=6C: 8DC8:CIG6I>DCH	 #EH;:E
BH@>H<A>FB<:ER<E>L		KMG#;	=HB@;	
':KLM>GL	 1	 #EHHK	 )	 $>BF:GG	 )	 :G= .Z=>G;><D	  "CH><=IH ;GDB H>BJA6I>DCH L>I= =><=	G:HDAJI>DC
IG6CHEDGI6C9EGD8:HHBD9:AHDCH6BEA>C<D; I=:6IBDHE=:G:;DG8DCHIG6>C>C<B>9A6I>IJ9: A6C986G7DC
H>C@H	&HNKG:EH?#>HIARLB<:E.>L>:K<A	 	 	=HB& 	
'>>EBG@	 -=:DC8:CIG6I>DC6C9"HDIDE>87JC96C8:HD;6G7DC>DM>9:>CI=:IBDHE=:G:	0>EENL		

	
'>>EBG@	 . "	 ):GGBG@	  	 :G= ,:IE:PLDR	 3 & (C I=: ADC<	I:GB HI67>A>IN D; G:;:G:C8: <6H:H ;DG
6IBDHE=:G>8 (' 6C9 ( B:6HJG:B:CIH	 0>EENL	 	 
	 =HBC

Q	
'B>AE	 & 0	 :G= 0K>G;>KMA	 ' ! 6GI=H 6CCJ6A <AD76A B:6C :C:G<N 7J9<:I	 NEE>MBG H? MA> F>KB<:G
)>M>HKHEH@B<:E /H<B>MR	 	 
	 =HB
!#)!+	

'BMSBL	 	:G=6A:H	() (:K;HGR<E>#K>GGA:NL>#:L>L#KHNI/M:G=:K=L,K>I:K:MBHG:G=/M:;BEBMR	
BG	1/ >I:KMF>GMH?HFF>K<>
*:MBHG:E+<>:GB<:G=MFHLIA>KB<=FBGBLMK:MBHG*+
EBF:M>
)HGBMHKBG@ :G=  B:@GHLMB<L (:;HK:MHKR 
 :K;HG R<E> #K>>GAHNL> #:L>L #KHNI	
AMMIPPP<F=EGH::@HO<<@@K>?@:L>L:BKLM:G=:K=AMFE	E:LM:<<>LL):K<A	
  +:;:G:C8:H

'GHKK	 3 "H I=: 6>G7DGC: ;G68I>DC D; 6CI=GDED<:C>8 ( :B>HH>DCH >C8G:6H>C<	 #>HIARL .>L (>MM	 	
@E	
'ZKG>K	  ,ADL >C G6E>9 DJI 	 6G7DC ;AJM HIJ9>:H 6C9 $NDID I6G<:IH	 /<B>G<>	 	 
	
=HBL<B>G<>	
'HSEHO:	!	):GGBG@		'BLBER:DAHO	5	/>B?>KM	0	:G=$>BF:GG	),:6HDC6AHNCDEI>86C99>JGC6A	
H86A:K6G>67>A>IND;7>D<:D8=:B>86AIG68:<6H:H6C9(;GDB6	BI6AAIDL:G>C8:CIG6A,>7:G>6	#EH;:E
BH@>H<A>FB<:ER<E>L	#	=HB#	
'HSEHO:	 ! 	 :G= ):GGBG@	   &:I=D9DAD<N 6C9 86A>7G6I>DC ;DG 8DCI>CJDJH B:6HJG:B:CIH D;
7>D<:D8=:B>86AIG68:<6H6C9(8DC8:CIG6I>DCH;GDB6	BI6AAIDL:G>C8:CIG6A,>7:G>6	MFHLIA>KB<
)>:LNK>F>GM0><AGBJN>L		
	
'K:NL	$	):E<A>K	 &	 :G=/<A:EE>K	!CD8IJGC6A ADL A:K:A ?:I 9JG>C<).$$	 HNG=:KR
(:R>K)>M>HKHEH@R	
	
	;?	
'NK;:MLDBR	 	 :G= 'NK;:MLD:R:	 (&D9:A>C<(;  ,I67A: DJC96GN %6N:G0>I=  %DL	%:K:A #:I	 &HNKG:E H?
IIEB>=)><A:GB<L:G=0><AGB<:E,ARLB<L		
	=HBL


	
'NK@:GHO:	 % *	 'N=>R:KHO	 2 *	 :G= (HI>L  > #>K>GRN	 2 +.E96I:9 :HI>B6I: D; 86G7DC 76A6C8: DC
+JHH>6CI:GG>IDGN	0>EENL		
	=HBC
Q	
(:G@>G?>E=L	.(	O:G=>K/<AHHM	)2	"K:G<>R	.&	/M>>E>	(,	/<AFB=M	)	:G=)ND:B	$&D9>;>86I>DC
D;6>GHI6C96G98DBEDH>I>DC7N9>;;JH>K:6C9HJG;68:EGD8:HH:H	&HNKG:EH?#>HIARLB<:E.>L>:K<A		
 	=HB& 	
(:NO:NQ	0	1EB:LS	)	/:KK:M		A>O:EEB>K	"	HNLJN>M	,	>M:E&:HDH86A:>CK:GH>DC;>GHIG:HJAIH;GDBI=:
+,86BE6><CL>I=HNCI=:I>896I6	MFHLIA>KB<A>FBLMKR:G=,ARLB<L		
	
(:NO:NQ	 0	 #BHEB	 	 /:KK:M	 	 .:RG>K	 , &	 B:BL	 ,	 >M :E G>9<>C< I=: <6E 7:IL::C 6IBDHE=:G>8
8DC8:CIG6I>DCH 6C9 AD86A :8DHNHI:B B:6HJG:B:CIH	 #>HIARL .>L (>MM	 	 (	
@E	:
(:NO:NQ	0	,:GG>DHN<D>	+	/:KK:M		A>O:EEB>K	"	B:BL	,	*HBEA:G	&	:G=.:RG>K	,&,IGJ8IJG:D;I=:
IG6CHEDGI JC8:GI6>CIN >C B:HDH86A: >CK:GH>DCH D; ( HDJG8:H 6C9 H>C@H JH>C< :CH:B7A: BD9:A
H>BJA6I>DCH	BH@>HL<B>G<>L		
	;@


	;
(>-N>K>		.:NI:<A	).	:G:=>EE	&#	):KE:G=	#	:G=>M:E-G:C9H>CI=:HDJG8:H6C9H>C@HD;86G7DC
9>DM>9:	*:MNK>#>HL<B>G<>		
	=HBG@>H	
(>>	 4 (C B>8GDB:I:DGDAD<>86A D7H:GK6I>DCH D; HJG;68:	6>G :M8=6C<: DK:G I6AA K:<:I6I>DC	 @KB<NEMNK:E :G=
"HK>LM)>M>HKHEH@R	
	
	
(BG	&	#>K;B@		3H?LR	/	G=K>PL	!	 :N;>		 :OBL	'&	:G=#K:BG@>K	C:6G	;>:A9
IDDA ;DG H>BJA6I>C< I=: JEHIG:6B >C;AJ:C8:D; 6IBDHE=:G>8 D7H:GK6I>DCH -=:,ID8=6HI>8->B:	"CK:GI:9
%6<G6C<>6C -G6CHEDGI ,-"%- BD9:A	 &HNKG:E H? #>HIARLB<:E .>L>:K<A	  	 	
=HB& 	
(EHR=	&	"K:G<>R	.&	)HEEB<HG>	 	.:NI:<A	).	/H@:M<A>O		>M:E/:GI>86AEGD;>A:H7DJC96GN A6N:G
7J9<:IH 6C9 G:<>DC6A ;AJM :HI>B6I:H ;DG ( 6C9 >IH  G6I>D 6C9 ;DG L6I:G K6EDG 67DK: 6
;DG:HI7D< BDH6>8 >C 8:CIG6A ,>7:G>6	 #EH;:E BH@>H<A>FB<:E R<E>L	 	 
	
=HB#	
(EHR=	&+*	(:G@>G?>E=L	.(	"K:G<>R	.&	#EHHK	)	0<A>;:DHO:	*)	>M:EIG68:	<6H8A>B6IDAD<N
67DK:3DI>CD8:CIG6A,>7:G>6	0>EENL		
	=HBC
Q	:
(EHR=	&+*	/AB;BLMHO:	+	6HEHMHNDABG>	 	'HEE>	+	KG>MA		3BKMA		/MRE>L	&)	0<A>;:DHO:	*)	
:G= /<ANES>	 !   ,:6HDC6A 6C9 6CCJ6A K6G>6I>DCH >C I=: E=DIDHNCI=:I>8 EGD9J8I>K>IN 6C9 86G7DC
76A6C8: D; 6 8:CIG6A ,>7:G>6C E>C: ;DG:HI	 0>EENL 	 	 
	 =HBC

Q	;
(H>L<A>K	$3	(:P	!	):AKM	(	$HEEBG@>K	 5	:FI;>EE	 &	:G=3H?LR	/.C8:GI6>CI>:H >C6C9
>CI:GEG:I6I>DC D; 86G7DC ;AJM :HI>B6I:H JH>C< I=: :99N 8DK6G>6C8: I:8=C>FJ:	 & #>HIARL .>L	
 	 /	C=	
(NRLL:>KM	 /	 %G@EBF:S	 3 %	 &NG@	 )	 .B<A:K=LHG	   	 .>B<ALM>BG	 )	 >M :E ( 76A6C8: D; 7DG:6A
I:BE:G6I:6C9IGDE>86A;DG:HIH9:G>K:9;GDB6<AD76A96I676H:	#EH;:EA:G@>BHEH@R		
	

(NRLL:>KM	/	/<ANES>	! 	HKG>K		'GHAE		$>LL>GFHEE>K	 	(:P	!	B:BL	,	:G=#K:<>	&(A9	
<GDLI=;DG:HIH6H<AD76A86G7DCH>C@H	*:MNK>		
	=HBG:MNK>	
):@G:GB	"	)>G<N<<BGB	)	HK@A>MMB	)	>K;B@B>K	,	>KGBG@>K	"	>M:E-=:=JB6C;DDIEG>CI>CI=:86G7DC
8N8A:D;I:BE:G6I:6C97DG:6A;DG:HIH	*:MNK>		
	=HBG:MNK>	
 +:;:G:C8:H
 
):A:=>O:G	 ,	 3H?LR	 / 	 ):MKHLL	   )	 4B:H	 4 )	  NGG	  (	 >M :E  H6I:AA>I:	76H:9 7>DHE=:G:
E6G6B:I:G>O6I>DC;DGC:I:8DHNHI:B(:M8=6C<:/:<:I6I>DC)=DIDHNCI=:H>H6C9+:HE>G6I>DC&D9:A
/)+&	#EH;:EBH@>H<A>FB<:ER<E>L		KMG#;	=HB@;	
):A><A:	 )  	 .>B<ALM>BG	 )	 :KO:EA:BL	 *	 (:LLEHI	 #	 (:G@>	 $	 >M :E AD76A DCK:G<:C8: >C I=:
-:BE:G6IJG: ,:CH>I>K>IN D; +:HE>G6I>DC 6I 8DHNHI:B %:K:A	 /<B>G<>	 L<B>G<>	
L<B>G<>	
):R>K	&	BKFBEB	3	$>BF:GG	)	$>BGMS>G;>K@	&	&N>K@>GL	*	'BLBER:DAHO	5	,:GHO		:G=G=K>:>	
)+%DC<	-:GB&:6HJG:B:CIHD;6G7DC&DCDM>9:6C9:GDHDAH6I I=:3(--(I6AA IDL:G,>7:G>6	
!HL0K:GL#1		":EE)>>M/NIIE	;LMK:<M#
	
)<#K:MA
/I:G@E>K	 ! (	 :G=  >GGBG@	  / "BE68I D; :CIG6>CB:CI ;GDB DK:GH=DDI>C< I=:GB6AH DC A6C9W
6IBDHE=:G: >CI:G68I>DCH 9JG>C< HJBB:G 	 0>EENL 	 	 
	 =HBC

Q	
)BD:EH??"E>M<A>K	/!	#KN;>K	*	&:<H;LHG	.	 HG>R	/	 NMDB>PB<S	/	>M:E "CK:GH::HI>B6I:HD;
6CI=GDED<:C>8(JEI6@:IG6CHEDGI6C9HIDG6<:7NI=:D8:6C	#EH;:EBH@>H<A>FB<:ER<E>L		
KMG#;	
)BD:EH??"E>M<A>K	/!	#KN;>K	*	 &:<H;LHG	.	#EHHK	)	 HG>R	/	>M:E "CK:GH::HI>B6I:HD; I=:
D8:6C>8 HDJG8:H 6C9 H>C@H D; C6IJG6A ( 6C9 I=: >BEA>:9 D8:6C>8 86G7DC IG6CHEDGI	 #EH;:E
BH@>H<A>FB<:ER<E>L		#	
)HG<KB>??	 &	 2:E>GMBGB	 .	 #K><H	 /	 />N?>KM	 #	 :G= B<<BHEB	 , -G68: <6H :M8=6C<: DK:G I:GG:HIG>6A
:8DHNHI:BH&:I=D9H6C9E:GHE:8I>K:H>CB>8GDB:I:DGDAD<N	&HNKG:EH?!QI>KBF>GM:EHM:GR		

	
)N	)	.:G=>KLHG	 &0	2:G=>K3>K?	#.	#B@EBH	 (	':LB;A:ME:	,	 >M :E6>AN 6C9=DJGAN K6G>67>A>IN >C
<AD76A ;>G: :B>HH>DCH 6C9 8DCH:FJ:C8:H ;DG 6IBDHE=:G>8 BD9:A EG:9>8I>DCH D; 86G7DC BDCDM>9:	 &
#>HIARL.>LLN;FBMM>=	
)NKIAR	  )	 :G= 'HHI	 0+:K>:L D; I=: K6EDJG EG:HHJG:H D; >8: 6C9 HJE:G8DDA:9L6I:G ;DG 6IBDHE=:G>8
6EEA>86I>DCH	 -N:KM>KER &HNKG:E H? MA> .HR:E )>M>HKHEH@B<:E /H<B>MR	 	 
	
=HBJC	
)RG>GB	.	 HG@	 &	 0N<D>K	 &	 ':N?F:GG	.'	':NIIB	 ,!	 (BLDB	 &	 6AHN	 (	 E>Q>R>O	2	 :G=
$N@A>L	 ) '  A6G<: 86G7DC H>C@ >C I=: LDD9N 7>DB6HH D; 'DGI=:GC ;DG:HIH	 ,KH<>>=BG@L H? MA>
*:MBHG:E <:=>FR H? /<B>G<>L H? MA> 1GBM>= /M:M>L H? F>KB<:	 	 
	
=HBIG:L
*:D:B	5	):MLNNK:	5	':CBFHMH	0	;:BFHO	,	5:F:FHMH	/	:G=6RKR:GHO:	+99N8DK6G>6C8:
( ;AJM 67DK: 6  B:A>C A6G8= ;DG:HI DC 8DCI>CJDJH E:GB6;GDHI >C :CIG6A ,>7:G>6 9JG>C< 6 <GDL>C<
H:6HDC	0A>HK>MB<:E:G=IIEB>=EBF:MHEH@R	
	
	=HBL


Q	
*>F:GB	 . .	 '>>EBG@	   	 $:LABFHMH	 $	 &HEER	 3 )	 ,BI>K	 / 	 0N<D>K	  &	 )RG>GB	 . 	 :G=
.NGGBG@	 /3A>B6I:	G>K:C "C8G:6H:H >C AD76A -:GG:HIG>6A ':I )G>B6GN )GD9J8I>DC ;GDB  ID
	/<B>G<>		
	L<B>G<>	
,:G	5	BK=L>R	.	":G@	&	$HN@AMHG	.	':NIIB	,!	>M:E%6G<:6C9):GH>HI:CI6G7DC,>C@>CI=:
0DGA9HDG:HIH	/<B>G<>	=HBL<B>G<>	
,:GH?LDR	 $ +69>6I>K: 8DDA>C< >C I=: ADL:HI A6N:GH D; 6C 6IBDE=:G: L6GB:G I=6C I=: <GDJC9	 &HNKG:E H?
)>M>HKHEH@R		
	=HB
K<BMEE<H	
,:KBL	 &
 	B:BL	,	*W=WE><	,	/MHAE		>E:G	 	KLABGHO	)5	:KHN@>		#HEBMLRG	#/	:G=
#K:G;>K@	 %#':L "CH><=IH DC I=:=:B>86ADBEDH>I>DC D; I=:,>7:G>6C>G ,=:9 ;GDB I=:2$	
+(," >G8G6;I 6BE6><CH	 NEE>MBG H? MA> F>KB<:G )>M>HKHEH@B<:E /H<B>MR	 	 
	
=HB)/	:
,:KBL	& 	/MHAE		B:BL	,	*W=WE><	,	>E:G	 	KLABGHO	)5	:G=.:FHG>M	),DJG8:	G:8:EIDG
G:A6I>DCH=>EH;DG6>G7DGC:B:6HJG:B:CIHD;((6C9(67DK:,>7:G>668AJHI:G	76H:96EEGD68=	
MFHLIA>KB<A>FBLMKR:G=,ARLB<L		
	=HB:<I


	;
,:P1	'0	:E=H<<AB	  	)>R>KL	0,	:G=3BELHG	'DGG:8I>DC(;99N	DK6G>6C8:&:6HJG:B:CIH
"C8DGEDG6I>C<DI=9K:8I>K:;;:8IHC9:CH>INAJM:H	HNG=:KR
(:R>K)>M>HKHEH@R		
	
:	
,>K>@HG		):DLRNMHO	/	'HLRDA	*,	:G=)BKHGR<A>O:
0HD:K>O:	*,&6E	76H:9>CK:CIDGND;L:IA6C9
7>DB6HH 6C9 C:I EG>B6GN EGD9J8I>DC >C L:HI:GC ,>7:G>6	 &HNKG:E H? #>HIARLB<:E .>L>:K<A

BH@>HL<B>G<>L	#	
	
,>M>KL	3	&:<H;LHG	.	/P>>G>R		G=K>PL	!	HGP:R	0&	>M:EC6IBDHE=:G>8E:GHE:8I>K:DC
'DGI= B:G>86C 86G7DC 9>DM>9: :M8=6C<: 6G7DC-G68@:G	 ,KH<>>=BG@L H? MA> *:MBHG:E <:=>FR H?
/<B>G<>LH?MA>1GBM>=/M:M>LH?F>KB<:		
	
  +:;:G:C8:H

,>M>KL	3	'KHE	)	2:G >K3>K?	#.	$HNP>EBG@	/	&HG>L	 	>M:E,:K:CN:6GHD;G:8:CIJGDE:6C
C:I I:GG:HIG>6A 86G7DC 9>DM>9: :M8=6C<: 8DCHIG6>C:9 7N 6IBDHE=:G>8 D7H:GK6I>DCH	 #EH;:E A:G@>
BHEH@R		
	=HBC
Q	
,>REBG	,	.:RG>K	, &	HNLJN>M	,	:KHN@>		$HNK=BG	 "	$>BGKB<A	,	B:BL	,	 :G= <HGMKB;NMHKL	
6>AN ( ;AJM :HI>B6I:H DK:G JGDE: ;GDB 8DCI>CJDJH 6IBDHE=:G>8 B:6HJG:B:CIH  >CK:GH:
B:I=D9DAD<N	MFHLIA>KB<A>FBLMKR:G=,ARLB<L		
	
,HI:	)!DCI>CJDJHI6AAIDL:GBJAI>HE:8>:HB:6HJG:B:CIH>CJGDE:;DGFJ6CI>;N>C<6C9JC9:GHI6C9>C<A6C9	
6IBDHE=:G:86G7DC:M8=6C<:	,A MA>LBL	A>FBL<A
#>HPBLL>GL<A:?MEB<A>":DNEM:>M	"KB>=KB<A/<ABEE>K
1GBO>KLBMR&>G:	II	
,HI:	 ) !	 #EHHK	 )	 ):GGBG@	  	 &HK=:G	 	 /<ANEMS	 1	 $:>GL>E	 "	 />B?>KM	 0	 :G= $>BF:GG	 )
&:6HJG:B:CIHD;<G::C=DJH:<6H:H6C9G:A6I:9IG68:GH6I>6ANHID@I6AAIDL:GHI6I>DC>C)DA6C9	MFHL
)>:L0><A		
	=HB:FM


	
.:G=>KLHG	&0	"B>E=		"NG@	%5	:G=0:GL	,,"C8G:6H:H>C:6GANH:6HDC:8DHNHI:BJEI6@::MEA6>C
G:8:CI 8=6C<:H >C I=: H:6HDC6A 8N8A: D; 6IBDHE=:G>8( 6I =><= CDGI=:GC A6I>IJ9:H	#>HIARL.>L
(>MM		
	=HB@E	
.:LD	 $	 /<AH>G:N	 &	 :G= G=>KLHG	  68IDGH >C;AJ:C8>C<B:I=6C: ;AJM ;GDB 6 7DG:6A ;DG:HI L:IA6C9 >C
,6H@6I8=:L6C6C696	/HBEBHEH@R:G=BH<A>FBLMKR		
	
.BGG>	 &	 .BNMM:	 0	 ,BAE:MB>	 )	 NK>E:	 )	 $::I:G:E:	 /	 0NHOBG>G	 & ,	 0NBMMBE:	 ! /	 :G= 2>L:E:	 0
CCJ6A8N8A:D;B:I=6C::B>HH>DC;GDB67DG:6A;:CB:6HJG:97NI=::99N8DK6G>6C8:I:8=C>FJ:	0>EENL
		
	C
Q	
.Z=>G;><D	 	 $HNP>EBG@	 /	 #EHHK	 )	 :G= $>BF:GG	 ) ( ;AJM =>HIDGN W >C;:GG:9 ;GDB
6IBDHE=:G>896I6JH>C<6<AD76A>CK:GH>DCD;6IBDHE=:G>8IG6CHEDGI	MFHLIA>KB<A>FBLMKR:G=,ARLB<L	
	
	
.Z=>G;><D	HI>B6I>C<(HDJG8:H6C9H>C@H;GDB6IBDHE=:G>88DC8:CIG6I>DCB:6HJG:B:CIHJH>C<6<AD76A
>CK:GH>DCD;6IBDHE=:G>8 IG6CHEDGI
	0><AGB<:E.>IHKM2HE 	 %//*
	):Q
,E:G<D
%GLMBMNM ?[K
BH@>H<A>FB>	&>G:	
.Z=>G;><D	 	 #>K;B@	 	 0KNLBEHO:	 '	 :G= $>BF:GG	 )  ILD	HI:E H8=:B: ;DG =><=	G:HDAJI>DC G:<>DC6A
6IBDHE=:G>8 IG68:<6H >CK:GH>DCH76H:9DC >C9:E:C9:CIBD9:AH	MFHLIA>KB<A>FBLMKR:G=,ARLB<L	
	
	=HB:<I


	
.ZL>K	 	 )HGM:@G:GB	 (	 /<ANES>	 !  	 )HEEB<HG>	  	 'HEE>	 +	 >M :E':I ( :M8=6C<: G6I:H >C I=G::
9>;;:G:CI HJ88:HH>DC6A HI6<:H D; I=: 6G@ -6><6 D; 8:CIG6A ,>7:G>6	 0>EENL 	 	 
	
=HBC
Q	
.+/$5 .+)!0.>IHKM HG <EBF:M> ?>:MNK>L BG MA>.NLLB:G ">=>K:MBHG ?HK  
!
        
AMMIPPPF>M>HK?KN=>?:NEM9=H<:LIQ.@F"HE=>K% :>><
<=
<
;?

=<;=.@F H<% ::

?=
;;?
?<>;E:LM:<<>LL	
/:KFB>GMH	&(	#EHHK	)	#KN;>K	*	>:NEB>N		&:<H;LHG	.	)BD:EH??"E>M<A>K	/!	,:<:E:	/	:G=
.H=@>KL	'-G:C9H6C9 G:<>DC6A9>HIG>7JI>DCHD; A6C96C9D8:6C86G7DCH>C@H	BH@>HL<B>G<>L		

	;@


	
/:KK:M		*HBEA:G	&	 HEF:G	&	#>K;B@		AF:=HO	.	>M:EIBDHE=:G>8(BD9:A>C<6II=:G:<>DC6A
H86A:6C>CI:G8DBE6G>HDCD;B:HD	H86A:6IBDHE=:G>8BD9:AH	BH@>HL<B>G<>L		
	
/:L:D:P:	)	/ABFHR:F:	'	):<AB=:	0	0LN=:	*	/NMH	$	>M:EDCI>CJDJHB:6HJG:B:CIHD;B:I=6C:
;GDB6IDL:GC:ILDG@DK:G,>7:G>6	0>EENL	=HBC
Q	
/:R>K	!&	$>:K=	)/	#K:GM	$'	):KMA>PL	0.	:G=0:GG>K	!2&,D>A86G7DCG:A:6H::C=6C8:97N
>C8G:6H:9IGDE>86A;DG:HIA>II:G;6AA	*:MNK>EBFA:G@>		
	=HBG<EBF:M>	
/<A:>?>K	 '	 6A:G@	 0	 KNAPBE>K	 (	 :G=:KK>MM	 ,BDJCI 6C9 I>B>C< D; E:GB6;GDHI 86G7DC G:A:6H: >C
G:HEDCH:ID8A>B6I:L6GB>C<	0>EENL		
	=HBC
Q	
/<ABF>E	 /	$HNL>	&%	$B;;:K=	'	HNLJN>M	,	B:BL	,	>M:E+:8:CIE6II:GCH6C9B:8=6C>HBHD;
86G7DC:M8=6C<:7NI:GG:HIG>6A:8DHNHI:BH	*:MNK>		
	=HB	
/<ANA	!	 >GGBG@	/	HK;BG	' 	:D>K	%0	1EB:LS	)	,:K:SHH	*	G=K>PL	!	:G=3HKMAR	 
!&G:<>DC6A=><=	G:HDAJI>DC86G7DC;AJM>CK:GH>DCD;'DGI=B:G>86;DG	BH@>HL<B>G<>L		

	=HB;@


	
/<ANES>	! 	(EHR=	&	'>EEBA>K	")	3BKMA		.>;F:GG		>M:E)GD9J8I>K>IND;;DG:HIH>CI=:JGDH>7:G>6C
7DG:6AG:<>DC6C9I=:>GEDI:CI>6AID68I6H686G7DCH>C@	6HNCI=:H>H	#EH;:EA:G@>BHEH@R		

	=HBC
Q
 +:;:G:C8:H
 
/<ANES>	! 	3BKMA		:G=$>BF:GG	)A>B6I:8=6C<:	B6C6<>C<;DG:HIH6;I:G$NDID	/<B>G<>		

	
/<ANES>	! 	2R@H=LD:R:	**	0<A>;:DHO:	*)	SBF<SBD	 %	'HSEHO	 *	>M:E-=:JGDH>7:G>6C
-G6CH:8I 6C >CIGD9J8I>DC ID I=: :ME:G>B:CI6A G:<>DC	 0>EENL 	 	 
	 =HBC

Q	
/<ANES>	 !  	 2:@:GHO	 ! 	 #EHHK	 )	 2>KDAHO>ML	 / 2	 ):GGBG@	  	 >M :E I6AA IDL:G HI6I>DC ;DG
BDC>IDG>C< 6IBDHE=:G>8 <G::C=DJH:	<6H 8DC8:CIG6I>DCH >C :CIG6A ,>7:G>6	 !HL 0K:GL #1 BG
IK>I:K:MBHG	
/<ANNK	!#	H<DA>BF	&	:G:=>EE	&#	!NLDBK<A>G	!	"B>E=		>M:E/JAC:G67>A>IND;):GB6;GDHI
6G7DC ID A>B6I: =6C<: "BEA>86I>DCH ;DG I=:  AD76A 6G7DC N8A:	 BH/<B>G<>	 	 
	
=HB	
/>KK>S>	)	':AE	&	:G=/<AG>EE	.%DL	A:K:AI:BE:G6IJG:>CK:GH>DCHD;I=:JG6H>6CG8I>86C98DBE6G>HDCH
L>I= ,DK>:I 9G>;I>C< HI6I>DC 96I6	 &HNKG:E H? EBF:M>	 	 
	 =HB

((0%+0+	
/AB;BLMHO:	+	(EHR=	&+*	!O@K:?HO:	/	/:ONLADBG:	*	6K:SA>OLD:R:	#	KG>MA		'GHAE		'HEE>	+	
:G=/<ANES>	! ,:6HDC6A6C9HE6I>6AK6G>67>A>IN>CHD>A(:;;AJMG6I:H;DG68:CIG6A,>7:G>6C)>CJH
HNAK:HIG>H;DG:HI	0>EENL		
	=HBC
Q	
/AOB=>GDH	  6	 /<A>I:LA<A>GDH	   #	 2:@:GHO	 ! 	 :G= *BELLHG	 /':I EG>B6GN EGD9J8I>DC D; ;DG:HI
:8DHNHI:BH D; +JHH>6  C:L :HI>B6I:	  HDE:=R !:KMA /<B>G<>L	 	 
	  HB
/Q	
/BLM>KLHG	   (	 :G= "K>GS>G	 , 'D8IJGC6A 7DJC96GN	A6N:G L>C9 B6M>B6 6C9 I=: EGD7A:B D; L>C9 EDL:G
6HH:HHB:CI	!GOBKHGF>GM:E/<B>G<>0><AGHEH@R		
	>L:	
/FBMA	*2	/::M<AB	//	:G=.:G=>KLHG	&0-G:C9H>C=><=CDGI=:GCA6I>IJ9:HD>A ;G::O:6C9I=6L8N8A:H
;GDBID	&#>HIARL.>L	 	 	C=	
/H@:<A>O		)>GSANEBG	#2	$>BF:GG	)	:G=(EHR=	&+*H>BEA:I=G::	9>B:CH>DC6A86CDEN	EA6C:I6GN
7DJC96GN A6N:G H>BJA6I>DC BD9:A ;DG H86A6G 8DC8:CIG6I>DCH 6C9 ;AJM:H	 0>EENL 	 	 
	
=HBC
Q	
/M>IA>GL		#NKG>R	'.	0:GL	,,	/P>>G>R		,>M>KL	3	>M:E0:6@'DGI=:GC6C9,IGDC<-GDE>86A
%6C9 6G7DC .EI6@: ;GDB /:GI>86A )GD;>A:H D; IBDHE=:G>8 (	 /<B>G<>	 	 
	
=HBL<B>G<>	
/MNEE	.C"CIGD9J8I>DCIDDJC96GN%6N:G&:I:DGDAD<N	'ENP>K<:=>FB<,NGEBLA>KL	 HK=K><AM	
/MNKF	,	(>N>G;>K@>K	)	/BKB@G:GH		*>N;>KM	.!)	)>BC>K	$&	(:G@>G?>E=L	.(	K:G=	3	
:G= 0HACBF:	 5 ):GB:6I>DC D; 6IBDHE=:G>8 <6H:H I=GDJ<= EDANB:G (	G>C<H JH:9 >C ;A6H@H ;DG 6>G
H6BEA>C<	&HNKG:EH?#>HIARLB<:E.>L>:K<A	 	=HB& 	
/MRE>L	&)	(EHR=	&+*	6HEHMNDABG	 	(:PMHG	'	0<A>;:DHO:	*	>M:EHI>B6I:HD;G:<>DC6AHJG;68:
86G7DC 9>DM>9: :M8=6C<: 6C9 86G7DC 6C9 DMN<:C >HDIDE: 9>H8G>B>C6I>DC 9JG>C< E=DIDHNCI=:H>H ;GDB
8DC8:CIG6I>DCEGD;>A:H>CI=:6IBDHE=:G>87DJC96GNA6N:G	0>EENL		
	=HBC

Q	
0:GL	,,	"NG@	%5	:G=0:D:A:LAB	0(7H:GK6I>DC6ADCHIG6>CIHDCI=: AD76AIBDHE=:G>8(J9<:I	
/<B>G<>		
	=HBL<B>G<>	
0:K:GMHE:	 "CK:GH:)GD7A:B-=:DGN6C9&:I=D9H;DG&D9:A)6G6B:I:GHI>B6I>DC	/H<B>MR?HK%G=NLMKB:E:G=
IIEB>=):MA>F:MB<L	,ABE:=>EIAB:	
0:K:LHO:	 +	 $HNP>EBG@	 /	 !E:GLDR	 *	 :G= K>GGBGDF>BC>K	  EEA>86I>DC D; HI67A: >HDIDE: 6C6ANH>H ;DG
>BEGDK:9JC9:GHI6C9>C<D;I=:B:I=6C:7J9<:I8DBE6G>HDCD;-+("B:6HJG:B:CIHL>I=-&BD9:A
H>BJA6I>DCH	&HNKG:EH?MFHLIA>KB<A>FBLMKR		
	L


R	
0:KGH<:B		:G:=>EE	 &#	/<ANNK	!#	'NAKR	,	):SABMHO:	#	 :G=6BFHO	/,D>A DG<6C>8 86G7DC
EDDAH >C I=: CDGI=:GC 8>G8JBEDA6G E:GB6;GDHI G:<>DC	 #EH;:E BH@>H<A>F R<E>L	 	 #	
=HB@;	
0<A>;:DHO:	 *)	 ,:K?>GHO:	 !	 :G= /HC:	  &-=: :;;:8IH D; 8A>B6I: E:GB6;GDHI 6C9 ;>G: DC K:<:I6I>DC
8=6C<: >C ,>7:G>6 >C 6 8=6C<>C< 8A>B6I:	 !GOBKHGF>GM:E .>L>:K<A (>MM>KL	 	 	
=HB
	
0AHFILHG	.(	):GGBG@		#EHHK	!	/<ANEMS	1	/>B?>KM	0	$VGL>E	"	&HK=:G		:G=$>BF:GG	)"C	
H>IJB:6HJG:B:CIHD;DMN<:C86G7DCBDCDM>9:6C9<G::C=DJH:<6H:H;GDB(8=H:C@DE; I6AA IDL:G >C
 :GB6CN	MFHL)>:L0><A		
	=HB:FM


	
  +:;:G:C8:H

0HACBF:	5	):DLRNMHO	/	):<AB=:	0	:G=%GHN>	#>G7DGC:B:6HJG:B:CIHD;6IBDHE=:G>8B:I=6C:DK:GD>A
;>:A9H>CL:HI:GC,>7:G>6	#>HIARL.>L(>MM		
	@E	
0HACBF:	 5	 ':MLNF:M:	 '	 )HKBGH	 %	 )ND:B	 $	 ):<AB=:	 0	 D:F:	 %	 F:KB	 0	 :G= 0LNGH@:B	 1
-=:DG:I>86A 6C9 :ME:G>B:CI6A :K6AJ6I>DC D; I=: >HDIDE: :;;:8I D; '"+ 6C6ANO:G DC 6IBDHE=:G>8 (
B:6HJG:B:CI	 &HNKG:E H? #>HIARLB<:E .>L>:K<A
MFHLIA>K>L	 	  	
=HB& 	
0KNLBEHO:	 '	 :G=ANKDBG:	#-=: I:GG:HIG>6A :8DHNHI:BBD9:A "(&	 K	 0><AGB<:E .>IHKM 2HE 	
%//*
	):Q
,E:G<D
%GLMBMNM?[KBH@>H<A>FB>	&>G:	
0KNLBEHO:	'	.Z=>G;><D		#>K;B@		:G=$>BF:GG	)-:8=C>86A'DI:C:L8DJEA:9HNHI:B;DG<AD76A	ID	
G:<>DC6A 9DLCH86A>C< D; ( 8DC8:CIG6I>DC :HI>B6I>DC	 MFHLIA>KB< A>FBLMKR :G= ,ARLB<L	 	

	
1*!,
3)6G7DC6C97>D9>K:GH>IN69:BDCHIG6I>DC6IA6H	>=BM>=;R':IHL	2	.:OBEBHNL		:FI;>EE		
 B<DLHG		#B;;L	$	$:GL>G	)	(RL>GDH	%	)BE>L	(	,KB<>	&	/<A:KE>F:GG	&,3	:G=0KNFI>K	
'	1*!,
3)	:F;KB=@>	1'	
2:E>GMBGB	.	 HK>	/	):K<AB	#	)HEEB<HG>	 	,:G?RHKHO	)	.>;F:GG		'HEE>	+	 :G=/<ANES>	! 
6G7DC 6C9L6I:G :M8=6C<:H D; ILD 8DCIG6HI>C< 8:CIG6A ,>7:G>6 A6C9H86E: INE:H G:<:C:G6I>C< ;DG:HI
6C97D<	"NG<MBHG:E!<HEH@R		
	=HBC
Q	
2:G =>3B>E	  & $	 )H>G>	  "	 /M>>G>O>E=	 # &	 ::L	 ,	 HLO>E=	 " 	 :G= $HEMLE:@	  )
DC8:EIJ6A />:L DC "C:GI>6A (H8>AA6I>DCH 6C9 'D8IJGC6A %DL	%:K:A #:IH	 &HNKG:E H? MA> MFHLIA>KB<
/<B>G<>L		
	=HB&/	
O:G=>K)HE>G	)'	:G= HEF:G	&+:<>DC6A86G7DC;AJM:H6C9I=::;;:8ID;IDED<G6E=NDCI=:K6G>67>A>IND;
6IBDHE=:G>8(	&HNKG:EH?#>HIARLB<:E.>L>:K<A		 	
O:G =>K3>K?	#.	.:G=>KLHG	 & 0	#B@EBH	 (	HEE:MS	# &	)N	)	 >M :E AD76A ;>G: :B>HH>DCH 6C9 I=:
8DCIG>7JI>DC D; 9:;DG:HI6I>DC H6K6CC6 ;DG:HI 6<G>8JAIJG6A 6C9 E:6I ;>G:H 		 MFHLIA>KB<
A>FBLMKR:G=,ARLB<L		
	=HB:<I


	
2:LBE>O:	  2	)HBL>>GDH	 ' 	):R>K	 & 	 &N>K@>GL	 *	 ,:GHO	 	 $>BF:GG	)	 :G= G=>:>	)+
HH:HHB:CID;I=:G:<>DC6A6IBDHE=:G>8>BE68ID;L>A9;>G::B>HH>DCH76H:9DC(D7H:GK6I>DCH6II=:
3(--( I6AA IDL:G HI6I>DC >C :CIG6A ,>7:G>6	 & #>HIARL .>L	  	
=HB& 	
2>KF:	/&>8GDB:I:DGDAD<>86A&:I=D9H ;DG&:6HJG>C<,JG;68:AJM:HD;&6HH6C9C:G<N	.>FHM>/>GLBG@
.>OB>PL		
	
2>KF>NE>G	0!"(--(>C6A+:EDGI	!*>G>K@RK>L>:K<A>GMK>H?MA>*>MA>KE:G=L	
2>KF>NE>G	0	$>GL>G		,HI:	)!	O:G=>GNED	3)	:G=&HG@>C:G	, G::C=DJH:<6H
D7H:GK6I>DCH;GDB676JL-6AA-DL:G		MFHLIA>KB<)>:LNK>F>GM0><AGBJN>L		

	=HB:FM


	
2BO<A:K	 2	)HBL>>GDH	'	 /ANFLDBB	.	 :G=/DHKHDAH=	 % "9:CI>;N>C< 6CI=GDED<:C>8 HDJG8:H D;
C>IGD<:CDM>9::B>HH>DCH;GDB86A8JA6I>DCHD;%6<G6C<>6CIG6?:8IDG>:H6C9I=:D7H:GK6I>DC6A96I6;GDB6
I6AA IDL:G >C ,>7:G>6 9JG>C< I=: HEG>C<	HJBB:G E:G>D9 D; 	 %SO>LMBR: MFHLIA>KB< :G= +<>:GB<
,ARLB<L		
	=HB/	
3:EM>K	,	$>BF:GG	)	:G=):MMA>PL	!&D9:A>C<BD9:GCB:I=6C::B>HH>DCH ;GDBC6IJG6AL:IA6C9H

&D9:A9:H8G>EI>DC6C9G:HJAIH	&HNKG:EH?#>HIARLB<:E.>L>:K<A	 	
	
3:G@	3#	 :OBL	'&	HHD	 	5B	4	NME>K	),	.B<<BNMH	 )	:G=:DPBG	,/HI>B6I>C<
96NI>B: ( ;AJM:H DK:G 6 B>M:9 ;DG:HI ;GDB I6AA IDL:G B>M>C< G6I>D B:6HJG:B:CIH	 &HNKG:E H?
#>HIARLB<:E.>L>:K<A
MFHLIA>K>L		 	=HB& 	
3:GB:	.&D9:AA>C<CDGI=:GCE:6IA6C9 A6C9HJG;68:EGD8:HH:HK:<:I6I>DC9NC6B>8H6C9B:I=6C::B>HH>DCH	
,A MA>LBL	 >I:KMF>GMH?!:KMA/<B>G<>L	1GBO>KLBMRH?KBLMHE	KBLMHE	II	
3>KG>K		 :OBL	'	:DPBG	,/	5B		$NKLM	 "	:G=(H<D	(+:<>DC6A	H86A:B:6HJG:B:CIHD;!
:M8=6C<:;GDB6I6AA IDL:GDK:G6B>M:9I:BE:G6I:7DG:6A ADLA6C96C9L:IA6C9;DG:HI	#EH;:EA:G@>
BHEH@R		
	
3BG=>KEB<A	 & CIL>8@AJC< JC9 -:HI :>C:H )GD7:C6=B:	 JC9 $6A>7G>:GHNHI:BH ;SG :>C:C @DCI>CJ>:GA>8=
B:HH:C9:C !D8=EGQO>H>DCH	(	C6ANH6IDG OJB >CH6IO >C @DBB:GO>:AA:C AJ<O:J<:C :C<A
:K:ADEB:CI 6C9 -:HI D; 6 ,6BEA: DC9>I>DC>C< 6C9 6A>7G6I>DC ,NHI:B ;DG 6 !><= 88JG68N
DCI>CJDJH ( C6ANO:G ;DG :EADNB:CI >C DBB:G8>6A >G8G6;IH	  BIEHF: MA>LBL	 ,ARLBD:EBL<A

LMKHGHFBL<A>":DNEM:>M	"KB>=KB<A/<ABEE>K1GBO>KLBMR	&>G:	II	
 +:;:G:C8:H


 +:;:G:C8:H
3BG=>KEB<A	&	A>G	$	#>K;B@		/>B?>KM	0	'HEE>	+	(:OKB	&2	':BL>K		$Z?>K		:G=$>BF:GG	)
DCI>CJDJH ADL	B6>CI:C6C8: (!!( B:6HJG:B:CIH 6I I=: 3DI>CD -6AA -DL:G (7H:GK6IDGN
3(--(>C:CIG6A,>7:G>6	MFHL)>:L0><A		
	=HB:FM


	
3BG=>KEB<A	&	#>K;B@		'HEE>	+	:G=$>BF:GG	)%D86A ;AJM:HI>B6I:HJH>C<(6C9!8DC8:CIG6I>DC
EGD;>A:H;GDB3DI>CD-6AA-DL:G(7H:GK6IDGN3(--(	!GOBKHGF>GM:E.>L>:K<A(>MM>KL	*!!/,%LI><B:E
BLLN>LN;FBMM>=	
5B		 :OBL	'&	:DPBG	,/	>K@>K	3	:G=):KK	("C;AJ:C8:D;69K:8I>DCDCB:6HJG:B:CIHD;I=:
C:I:8DHNHI:B	6IBDHE=:G::M8=6C<:D;(;GDB6K:GNI6AAIDL:G	&#>HIARL.>L	 	

	=HBC=	
6A:H	(	:G=0:GL	,,HI>B6I>C<JC8:GI6>CIND; I=:0&(BDA: ;G68I>DCH86A: ;DG86G7DC9>DM>9: >C6>G	
&HNKG:EH?#>HIARLB<:E.>L>:K<A	 /	=HB& 	


